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ABSTRACT
STUDENT AND FACULTY PERSPECTIVES ON INTERNET RESOURCE USAGE
IN UNDERGRADUATE UNIVERSITY SCIENCE AND
MATHEMATICS COURSES
FEBRUARY 1999
JOAN M. CALVERT, B.A., ST. JOSEPH COLLEGE
M.S., RENSSELAER POLYTECHNIC INSTITUTE
M.A., WESLEYAN UNIVERSITY
Ed.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Howard A. Peelle

The purpose of this study is to investigate how faculty make use of Internet resources
and how students respond to use of these resources in a variety of undergraduate science
and mathematics courses. Much more has been published on the use of Internet
resources in traditional undergraduate curricula from the perspective of faculty as
teachers and researchers than from the perspective of students as learners. This
qualitative case study is a balanced approach that surveys mathematics and science
professors and students at the same university. Both teacher and learner perspectives
about on-line resource usage are scrutinized for the extent to which such resources
augment content and delivery of traditional university undergraduate mathematics and
science courses. Faculty and students were interviewed and asked about their
perceptions of Internet as a tool for teaching and learning. Responses focused on the
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Internet as it affords information, communication, and collaboration. Students
expressed distrust for Web publications, citing the information glut and sense of security
with “approved” library resources. Personal and course Web pages were much more
important to faculty than to students, who did not see themselves as producers but rather
as consumers of information prepared by faculty and other experts in their fields. All
students expressed the importance of the university’s role in advising incoming students
to take computing-related courses in their first year to prepare them for courses that
have on-line components. When asked if they would consider delivering their courses
asynchronously on-line, all of the faculty members interviewed declined. Consensus
was that Internet/Web resources found their place in augmenting rather than replacing
traditional courses. Most students interviewed responded that they would try an on-line
course for the experience but that they would be inclined to take a general education
course rather than a course in their major, not wanting to risk a low grade. Students and
faculty alike continue to work with new applications for Internet groupware messaging
such as asynchronous discussion groups and electronic bulletin boards that will be
incorporated into traditional university courses.
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CHAPTER 1
INTRODUCTION

1.1 Preface
Increasingly, the educational community is focusing its attention on the role and
potential of networked electronic resources in the transformation of traditional teaching
and learning experiences. Higher education institutions are making substantial
investments in technology planning and network infrastructure design and
implementation. While access to the tools of information technology is extremely
important, realignment for the Information Age requires much more than being wired.
"While we have changed a great deal, American higher education has not transformed....
We have not yet formulated a compelling vision for the learning required succeeding in
the Information Age. Absent this vision, we have not reshaped structures, roles,
functions, 'and services to address those changing needs" (Dolence & Norris, 1995, p. 3).

Gradually, new ways of "fitting the tool to the task" are being developed.
Tremendous possibilities exist for digital technology to augment the experience of
teaching and learning. Internet resource use in college and university curricula is
functioning as a catalyst for transformation. For example, the Connecticut Board of
Governors for Higher Education approved the University of Bridgeport’s plans to offer
a master’s degree in human nutrition via the Internet. Andrew De Rocco, State
Commissioner of Higher Education, explained at a Connecticut Innovations Roundtable
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discussion, "On-line learning will become more common.... You don’t need ivy-covered
walls to do this."

From an educator’s point of view as well as from the perspective of University
Academic Computing, fostering a substantial and comfortable relationship between
information technology and education is increasingly important. This relationship is
particularly critical to the enhancement of current courses and the development of new
university programs, both from an academic and a competitive marketing perspective.

1.2 Purpose
Our professional publications abundantly reflect reports of Web-based curricula
developed by professors; this study is an invitation to a "moratorium" during which I
will listen to and record students’ voices regarding their learning experiences using
Internet and Web resources. As we build momentum in educational transformation, do
we need to make any "mid-course" corrections? Can we harvest new ways to enhance,
expedite and encourage learning through the Internet? These and other related questions
are catalysts for this study in which I plan to investigate students’ views, suggestions
and assessments of their experiences with Internet resources as learning tools.

Specifically, the purpose of this study is to investigate how faculty make use of
Internet resources and how students at the university respond to use of these resources in
a variety of traditional undergraduate courses. Here the term, “traditional,” is meant to
convey the sense of a classroom setting with professor and students wherein class time
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is conducted in either lecture or group discussion or some combination of both. I have
decided to locate my study at Central Connecticut State University (where I teach),
selecting case studies from various science and mathematics courses in the School of
Arts and Sciences which make use of Internet resources as integral components.

It is expected that results will show similarities and differences in Internet use
throughout the curricula based on contributing factors such as those dictated by course
content, professor’s technological expertise, equipment availability and accessibility,
and others yet to be discovered from data collection. It is also hoped that input from
students will reveal similarities and differences in opinions and assessments with
respect to their Internet learning experiences and that this information may give
direction for further innovation in the Internet’s role in traditional course design.

1.3 Motivation
One needs only to peruse the table of contents from recent conference proceedings
on technology in education, information technology, and computing, along with syllabi
of various university courses, to recognize the nearly ubiquitous nature of an infectious
phenomenon. This phenomenon is the use of Internet resources by university professors
as pedagogical tools to augment course content and delivery.

The World-Wide Web (Web) interface to the Internet has drastically increased the
Internet’s use, particularly in education. As a result of this and advanced networking
technologies, educators are now witness to the increased multifaceted use of the
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computer as a medium of communication and collaboration as well as calculation. This
study is thus motivated by an interest in and curiosity about the transformation of
teaching and learning in the light of the infusion of Internet resources into the traditional
classroom.

The academy is divided on the issues of whether and to what degree Internet
access gives educators an advantage in the teaching process. Educators have as their
goal to teach students to validate, interpret, analyze and synthesize information.
However, some professors and administrators argue strongly that Internet access does
not help in solving the educational crisis while others believe strongly that Internet
access does indeed improve learning. Many in government and education believe that
access to technology and the Internet is an educational panacea while others contend
that large investments in hardware, wiring and software, all of which must be
maintained, guarantee nothing.

1.4 Expectations, Outcomes and New Educational Models
While this study does address transitions to completely on-line courses and
programs for distance education, its primary focus is on the use of Internet resources to
augment traditional curricula along with student and faculty perceptions of that use.

I

explore the "virtual periphery" of traditional courses with an eye to identifying
successful and potentially suitable combinations of traditional and virtual learning
environments. I will look to discover and suggest new ways to use Web resources for
supplementary coursework.
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Hopefully, the results of this qualitative study will help to guide next steps toward
realignment with the Information Age by faculty and administration in the transition
from traditional course development models to new learner-driven models which
include the infusion of electronic networking technologies. "Under the emerging vision
for learning in the 21

century, information technology is a primary instrument of

transformation. It is the key ingredient making feasible a network learning, distancefree, knowledge navigation-based vision for the Information Age learner" (Dolence &
Norris, 1995, p. 36).

1.5 Definitions
The language of the world of computers, networking and human-computer
interaction is richly metaphorical in nature and replete with acronyms. Internet
resources such as e-mail, newsgroups, bulletin boards, listservs, file transfer protocol
(ftp), hypertext transport protocol (http), telnet (remote access to a computer network on
the Internet), and the World-Wide Web (Web) interface to the Internet will be referred
to at various points.

This study looks at the design of course content and delivery as a combination of
the traditional classroom-space experience and the virtual cyberspace experience,
wherein the student enters the space of interaction with software on the Internet.
Although the term, “cyberspace,” is often used as a trendy cliche, Terry Winograd
reminds us that "a space is not just a set of objects or activities but a medium in which a
person experiences, acts, and lives.... For the voyager in this cyberspace there are no
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computers, no software in sight - just the metaverse which is experienced through the
operation of necessary but ultimately invisible computing machinery" (Winograd, 1997,
p. 152).

This space may become extremely real to the student as the medium in which
many carry on their professional and private lives, using the Web interface to the
Internet for research as well as IRC’s (Internet Relay Chat) to converse with friends
from afar. As Sherry Turkle learned from her one of her informants, "real life is just
one more window" (Turkle, 1995, p. 14).

Two other important terms, “synchronous” and “asynchronous learning networks”
(ALN), are used to refer to modes of course delivery.

Synchronous environments

include teleconferencing whereby students at remote sites can communicate at the same
time, whereas asynchronous environments do not require the mutual presence and allow
students to work independently. The components of a typical ALN are
1) On-line syllabus
2) Links to reference sites
3) Discussion forum - threaded discussion; invited discussants as moderators:
post message which starts new thread, mediating discussions and posting
summary at end of week (public writing exercise)
4) E-mail
5) Listserv - used mostly for course announcements
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6) Assignments on the Web- always include a module on how to assess Web
sites; look at evaluative sites which set criteria for Web site critique.
Other terms will be defined as they are encountered in the description of this study.

1.6 Significance
Results of this study will be used to inform faculty of current Internet resource
uses in university curricula and to identify students’ perspectives on and expectations
about using on-line resources. The study will illustrate the evolving roles of teacher and
learner based on the use of electronic discussion groups, moderated listservs, chat tools,
e-mail, and other student tools. The study results may also show class social system
changes and differences with respect to Internet access and use, and highlight changes in
student independence and interdependence through collaborative team-building skills.
In addition, results may suggest ways of streamlining courses and course management
techniques, on-line marketing of courses, and the process of getting faculty involved in
using and developing on-line course materials. Ultimately, results may show glimpses
of new models of learning environments.

1.7 Limitations
This study is limited in scope by the Internet resources with which the teaching
faculty members at Central Connecticut State are familiar and facile in applying to their
courses. It could be followed up in higher education institutions in the Northeast and
other regions in the United States with more varied demographics. It would also be
interesting to explore further research around social presence of the real classroom
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experience versus that which is afforded by teleconferencing technologies. Many
questions remain and more will be generated by this study; for example, does the
process of social negotiation of meaning in a traditional classroom differ from that
which is accomplished via an on-line electronic discussion? Are there certain
components of the university course experience that should remain in the classroom?
Which components are best left to the virtual periphery?

8

CHAPTER 2
LITERATURE REVIEW

2.1 Overview
I establish a foundation for this study through an investigation of recent research
investigating the power of the Internet as a pedagogical tool and learning resource in
higher education. Among the research works examined are studies of Internet usage in
higher education curriculum design and development in various scientific applications,
projects involving educational networking technology for local and virtual learning
environments, and constructivist, constructionist and Vygotskyian theories as they apply
to such on-line distributed learning environments.

The chief motivational force behind this study is the goal of identifying ways in
which student-centered learning environments might be improved and enhanced by
using distributed on-line electronic networking resources such as the Internet affords.
Zia and Mulder’s (1996) report on a recent NSF-sponsored workshop focusing on
information technology and various scientifically-oriented undergraduate disciplines
substantiate this goal:
There remains a critical need for research in student learning outcomes in
environments mediated by information technology and in the development,
assessment, and evaluation of courseware...We believe leadership with respect to
broad undergraduate educational community is called for in several key areas,
including: 1) continued identification, development, and wide-scale
implementation of usage of information technology that significantly enhances
student learning,..3) increased research in and evaluation of learning outcomes
and pedagogical changes in technology-rich settings, (p. 454)
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Recent dissertation findings address faculty and student attitudes, perceptions,
assessments and recommendations for Internet use in undergraduate and graduate
education in the areas of student research, curriculum design and development, and
communication and collaboration support. This information provides a foundation for,
and valuable insights into, issues surrounding the integration of Internet resources into
the traditional classroom environment. In addition, the ideas provide the grist for
important interview questions as I gather evidence of student and faculty experiences
with Internet resource use in traditional classes at Central Connecticut State University.

Several common themes observed in the literature and thus addressed in this
review include the importance of accessibility to on-line resources, the strong
correlation between Internet users and positive perceptions of the Internet, the potential
for integrating information technology into the curriculum to transform teaching and
teacher-learner relations, the Internet as a mechanism for enabling computer-based
communication with learners and supporting collaborative learning. Among the barriers
and problems identified are technical difficulties, shortage of hardware and software, the
need for incentives and rewards for faculty on-line course development, lack of
technical training support and pedagogical issues such as attitudes toward distance
education, and the need for self-paced learners to ensure efficient time management.

In the following review, the stage is set by an initial general discussion of the
Internet’s impact on higher education, followed by subsequent consideration of specific
themes and examples of initiatives and projects in which the Internet and Web resources
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play an integral role. The link from this review to my study occurs in the focus on the
genre of course delivery which combines both traditional presentation and social
interaction of physical classroom presence along with the integral use of Internet
resources. Focusing on this "hybrid" genre, I attempt to mine rich information about
student and faculty perceptions of Internet and Web resource usage and the degree to
which these resources are seen as an integral component of traditional university
courses.

2.2 The Internet as Catalyst for Higher Education Transformation
Computer networks such as the Internet continue to play a major contributing role
in the transformation of higher education. As information becomes ubiquitous, there is
more and more to learn. Fischer points out, "Distributed cognition (Norman, 1993) is a
necessity in response to the limitations of the individual mind" (Fischer, 1995, p. 2).
For computer scientists, dealing with constant change, continual research is an absolute
necessity to remain competitive in the field; for computer science educators, research
focuses on contextual and constructivist asynchronous and synchronous learning
environments or "learning Webs" (Fischer, 1995, p. 2-3) and the integration of Internet
resources in curricular design and development.

We proceed on the premise that learners are not inherently isolated, but rather
must learn to make new, different, and strategic uses of the sources of information
around them. Fischer notes, "The successful student or professional is one who learns
how to use research materials, libraries, and computational environments, as well as
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knowledgeable humans (parents, teachers, peers, mentors, and practitioners from other
disciplines) to master complex problems" (Fischer, 1995, p. 2).

An examination of the ways in which Internet resource use influences teaching and
learning in higher education will next be addressed.

2.2.1 Life in the Information Age as Skillful Professional Practice
Learning for life is the trademark of the Information Age. Brown explained,
"Learning and acting are interestingly indistinct, learning being a continuous, life-long
process resulting from acting in situations" (Brown, 1996, p. 3). He also identified the
salient features of group learning: collective problem solving, displaying multiple roles,
confronting ineffective strategies and misconceptions, and providing collaborative work
skills. Given access to on-line virtual environments, these features and "situations" can
now include Internet-enabled technologies such as MOOs (Multi-User Dungeon ObjectOriented), electronic discussion groups, chat rooms, e-mail, and other related tools for
communication and collaboration.

The Internet is an important and powerful influence shaping and enabling life-long
learning. Metcalfe’s Law states that a network’s value grows with the square of the
number of people connected. Estimates for the year 2000 are that 500,000,000 people
will be connected to the Internet which will be hosting $200 billion dollars in electronic
commerce. Today, the Web is probably one of the most important, if not the most
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important, uses of the Internet. Robbie McClintock (1994) of the Institute for Learning
Technologies at Columbia University reported,
Traditional limitations are changing. Nearly all the data acquired in working
laboratories is fast becoming digitized and it moves rapidly across networks
from lab to lab and researcher to researcher...The emerging infrastructure can
transport all these observations, measurements, collections, and models to
virtually anyone anywhere, along with control over powerful tools of rendering,
calculation, comparison, selection, organization, expression. These are the
developments restructuring the relationship between the production and
dissemination of knowledge, making empirical education a general possibility.
(p. 14)

Fischer explained, "Professional activity has become so knowledge-intensive and fluid
in content that learning has become an integral and inseparable part of ‘adult’ work
activities...Lifelong learning is a continuous engagement in acquiring and applying
knowledge and skills in the context of authentic, self-directed problems" (Fischer,
1996b, p. 3).

The use of Internet resources affords the student extensive intellectual reach to
include limitless research materials, professionals, practitioners, libraries, computational
environments, and mentors from all disciplines. "Distributed cognition (Norman,
1993)," as Fischer stated, is a necessity in response to the limitations of the individual
human mind. "Distributed cognition needs to include humans and things, and the two
infrastructures should complement each other.

Humans have extensive background

knowledge and a shared understanding unavailable in things. Things can store
information, highlight relevant information, and retrieve, compute, and analyze
information" (Fischer, 1995a, p. 2).
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2.2.2 Self-Efficacy
A strong theme running through many Internet and higher education dissertations
is the transformational potential of the Web when applied to curricular design and
development. This was experienced first-hand by a group of adolescent women as a
result of a summer camp experience where they learned to use computer technology and
hypermedia to represent their identities and issues of interest. What happened?
Roberta Hammet found from her experience teaching these young women that they
enjoyed learning computer technology and demonstrated agency along with a sense of
self-efficacy. The results of this qualitative study pointed to the potential for integrating
technology into school curricula in ways which would be transformational of teaching
and teacher-learner relations (Hammet, 1997).

2.2.3 Persistence
Reports have generally been positive from professors and students who have
participated in on-line courses. At Oklahoma State University - Oklahoma City, on-line
mathematics courses have been enthusiastically received. "It’s going to be awesome to
take these classes over the Internet," said one student. "The time I’d have been driving
to class I can now be spending working at home over my computer" (T.H.E., Oct., 1997,
p. 42). Their Vice-Provost for Academic Affairs reported that student persistence at
OSU-OKC has been most impressive: an 11 percent increase. Increasing numbers of
graduate and continuing education courses and programs are being offered entirely via
the Internet. One can enroll at Mississippi State University in courses relating to
technology planning and telecommunications, both of which are delivered entirely on-
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line as well as offered in the traditional manner on campus. Another excellent example
is the Master of Science degree in Internet Strategy Management from Marlboro College
in Vermont. Distance is no longer an obstacle, but rather, an advantage, given the
nature of the Internet to harness intellectual power and connect students, professionals
and researchers worldwide.

2.2.4 Motivation and Engagement in Learning
Michael Blocher examined students’ interaction and engagement in computer-mediated
communication (CMC) with regard to gender and self-regulated learning such as
motivation, and cognitive and metacognitive strategies (Blocher, 1997). For this study,
he defined CMC to be e-mail distribution, listserv e-mail distribution, and bulletin
boards and used a lecture-hall course which utilized CMC for class communication.
Participants shared elaborative remarks and volunteers were interviewed at the
beginning and end of the courses to provide qualitative data that further explicated the
learners’ experience and engagement in CMC. His study confirmed previous findings
that women and men differ in preferred modes of communication. His analysis
suggested that the women were significantly less engaged in CMC than the men: the
women felt that CMC was less personal than face-to-face (F2F) communication.
Blocher’s study is important for those involved in distance learning by helping
educators understand how learners interact and develop their own social learning arenas
within CMC.
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Teaching graduate courses to community college faculty via the Internet, Tom
Kubala found that students were more willing to participate in class ‘discussions’ and
other learning activities online as compared to the traditional mode of learning. He
emphasized that there was a measure of anonymity which served as a motivator for
students to get involved.

Rod Townley (1997) studied students and instructors using the Internet for
r

community college course delivery and reported similar positive evaluations. .
Instructors thought that teaching Internet courses was very satisfying and that they
would be likely to teach another Internet course in the future. Students remarked that
courses were user-friendly, and had adequate rigor. With respect to gender differences,
males were more likely to indicate that they would take another Internet course and females were significantly more likely to answer "much more" interaction than in the
traditional classroom. One might infer from this that on-line courses may motivate
females to interact with their student cohort and feel freer to contribute to the class’s
exchange of ideas.

As he focused on a specific graduate general chemistry course delivered entirely
on the Internet, Daonian Liu (1996) asked the question, "What did the students and
instructor experience in the course?" An overall positive evaluation demonstrated that
the on-line nature of the chemistry course provided otherwise unattainable educational
service, creating a highly collaborative teaching and learning environment.
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Jeffrey Plant (1997) reported a high degree of student interest in the use of Internet
technology as a computer-based communications tool. According to his student
informants’ views, one of the most valuable contributions from the delivery of
instruction via computer-based communication of computer-based communication to
university learning environments is that it offers increased student interest and
involvement. He found that 94% of the vocational education faculty from 18 university
programs utilized Internet technology to support distance learning, and that virtually all
students used e-mail as computer-based communication with peers and other students.

2.2.5 Discovering Connections
The inherent connectedness in the topology of a network infrastructure and its
parallels on the software level in hypertext links has a natural extension in the
knowledge and experience framework of the human who navigates the network. The
Web interface to the Internet affords potential for wide ranging access to information
and increased cognitive reach. In effect, the Internet is a catalyst for interdisciplinarity.
Traditional disciplines are no longer limits and boundaries; context and content become
central and connections among and between disciplines come to light. This in
combination with the constructivist nature of project-, problem-, and case-based
approaches in courses which integrate Web resources into the curriculum, encourages
development of interdisciplinary programs and laboratories. For example, it would be
exciting to group students from sociology, philosophy, art, communications and
computer science together in a laboratory with cutting-edge equipment and watch as
they begin to weave knowledge in surprising ways.
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2.3 The Internet and Student-Centered Learning
The following themes address factors relating to the use and non-use of Internet
resources as well as reactions to the Internet as an affordance of communication and
collaboration.

2.3.1 Access
Accessibility and familiarization are reportedly essential to effective and
widespread Internet use. Rebecca Wilson (1997) investigated how students use the
Internet to access information for course-related research and the factors which account
for such use or non-use. She found that primary uses of the Internet included e-mail,
course-research and entertainment, with entertainment the highest use on the most wired
campuses. Students reported liking the convenience of access to research material and
the variety of available information for assignments and course papers. First among her
recommendations for administrators, librarians, faculty, and students regarding the role
of the Internet on campus was the need for widespread accessibility, followed by
increased faculty involvement and faculty-librarian collaboration in promoting informed
and appropriate use of the Internet as a research option.

Another researcher points to the importance of Internet access. In her assessment
of the pedagogical effects of Internet connectivity upon teachers and administrators at
North Rockland High School, Barbara Fuchs points to science teachers’ usage rates of
the Internet as significantly greater than non-science teachers because of greater
classroom Internet connectivity and found significant correlations between accessibility
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and usage rates, time, computer background, and comprehension. According to Fuchs
(1997), the impact of the Internet on teachers, administrators, and students is irrelevant
if accessibility issues continue to exist.

In the final report of the MIT Committee on Education via Advanced
Technologies, of top priority on the list of short-range recommendations was access.
They stated, "We believe that all members of the MIT community who contribute to the
Institute’s educational mission should have access to the Internet, and be able to use the
Web as needed" (MIT Committee on EVAT, 1995, p. 1).

2.3.2 Attitudes, Perceptions, and Learning Styles
John Enockson assessed the expanded applications of the Advanced Technological
Delivery System (ATDS) of Northern Arizona University’s modem-based instruction
offered to graduate students of Point Loma Nazarene College and Northern Arizona
University. He noted that interactive, real-time, and similar on-line aspects of the
Internet have great potential for instruction and related activities. This research sought
to provide insight into the question, "Is it possible to have the flexibility and
responsiveness of modem-based instruction and still meet students’ learning
requirements and expectations?" He concluded from this research that with respect to
student satisfaction, the ATDS answers this question positively with no negative
responses.
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Home access also affects proficiency and positive perceptions of the Internet for
educational use. In her description of the level of Internet use by Ohio State University
extension educators, Teresa Porter’s data showed significant substantial association for
home access, computer literacy and proficiency and Internet literacy (Porter, 1997). She
then noted that positive perceptions of Internet use by extension educators served as a
potential catalyst for persuading other extension educators to use Internet resources in
their classes. Sunny Baker (1996) studied the attitudes of college students toward using
on-line services (commercial services, e-mail, and the Internet) and found that attitude
and access measures correlated at moderate to high levels. Baker showed that access
factors and current levels of on-line usage were significant predictors, along with
income levels, of attitudes toward using on-line services.

Along with Internet access in general, the use of World-Wide Web in traditional
instruction reportedly met with success and positive student attitudes toward Web
resource use in Tina Day’s (1996) study. She looked more closely at the World-Wide
Web instruction and traditional instruction on achievement and changes in student
attitudes and found that those traditional courses which were also Web-dependent
displayed significantly higher group means on achievement and a higher mean gain for
attitude toward writing than those courses which were Web-independent. She also
noted that there was no significant difference between learning style groups on
achievement or attitudes as well as no significant interaction effect between type of
instruction (Web-dependent and Web-independent) and learning style on achievement
or attitudes.
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John Brenner (1997) reported on his examination of the psychological aspects of
courses taught completely via asynchronous learning network (ALN) delivery. Results
of the Group Embedded Figures Test (Wilkin, 1971) showed that cognitive style did not
influence students’ success with ALN courses: both field dependent and field
independent students had the potential for being equally successful. Moreover, there
was no correlation between success rates and Myers-Briggs personality indicators. He
concluded from his study that learning styles and personality traits have no correlation
to ALN success.

2.3.3 Communication and Virtual Environments
Projects focusing on student-centered learning environments use both local and
networked computing technologies to provide complete and partial interactive and non¬
interactive on-line delivery. Educational MOOs (Turbee, 97), for example, exploit the
nature of the MOO as a student-centered learning environment. They have an academic
theme and use a variety of MOO communication tools such as internal e-mail,
newspapers, documents, blackboards, and classrooms to accommodate a variety of
teaching styles.

Marcos Novak of the University of Texas at Austin has explored new dimensions
of these virtual environments with his notion of a "liquid architecture" for cyberspace,
free from physical constraints of physical space and building materials. Amy Bruckman
relates the following about virtual learning environments such as MUDs (Multi-User
Dungeons) and MOO’s: "But work of this kind on the merging of architecture and
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software design is regrettably rare; if virtual communities are buildings, then we are
living in the equivalent of thatched huts" (Bruckman, 1996, p. 7). On the architecture of
cyberspaces she continues, "Vitruvius, a Roman architect from the first century B.C.,
established the basic principle of architecture as commodity (appropriate function),
firmness (structural stability), and delight" (Bruckman). These principles translate into
the on-line world, as William Mitchell, dean of MIT’s School of Architecture and
Planning, points out in his book, City of Bits: Space, Place, and the Infobahn:
Architects of the twenty-first century will still shape, arrange and connect spaces
(both real and virtual) to satisfy human needs. They will still care about the
qualities of visual and ambient environments. They will still seek commodity,
firmness, and delight. But commodity will be as much a matter of software
functions and interface design as it is of floor plans and construction materials.
Firmness will entail not only the physical integrity of structural systems, but also
the logical integrity of computer systems. And delight? Delight will have
unimagined new dimensions (Bruckman, 1996, p. 6-7).
Another interesting instantiation of a MUD is Bruckman’s MOOSE Crossing
(Bruckman, 1997b), a text-based virtual reality environment designed to give children
eight to thirteen years old a meaningful context for learning reading, writing, and
computer programming. A network-based learning environment which facilitates
collaboration within the on-line environments, it has been used initially as an organized
activity in five classrooms in four schools, located in three states. Interestingly, the
factors that affected its success were very similar to those mentioned previously for use
of the Internet: accessibility of computers, school atmosphere, and teacher attitudes
towards collaborative learning.
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Do on-line conferencing tools help to create a closer community of students
through enhanced communication? Murray Goldberg (1997) pointed out that without
such as resource it would be difficult for students to reach one another on such a
uniform basis. As designer of WebCT, an authoring tool that facilitates the creation of
sophisticated World-Wide-Web-based educational environments, Goldberg explained
that it can be used to create entire on-line courses, or to simply publish materials that
supplement existing courses. The content of a course is provided by the course
designer, whereas interactivity, structure and educational tools are provided by WebCT.
The usual argument against Web-based learning is the loss of interaction or student
participation, referred to as the level of interaction between a student and the course
material, a student and other students, and a student and an instructor. In response to
this, he designed a set of student-tracking tools for integration into WebCT.

When asked whether or not a stronger feeling of community had been formed as a
result of the use of the communication tools, 85% of students taking his computer
science course using WebCT said that it had. For students taking a lower level
computer science course, only 62% agreed. Over half of the students felt the experience
was more personal and 42% said the experience was unchanged in that regard. A small
number (4% in the higher level and 12% in the lower) said it made the experience less
personal. This may suggest further research to explore relationships between level of
student and course sophistication as reflected in students’ evaluation of communication
and collaboration issues.
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Davis addressed the issue of whether the sense of community that may arise in
face-to-face (F2F) interaction will be possible to replicate in virtual space (Davis,
1997). He offered evidence to suggest that moderately successful interaction can arise
from the increasing number of computer-mediated courses that build on an initial,
intensive F2F contact and lead to asynchronous forms of communication on agreed
themes. Personally, having taken on-line courses for the experience, I found myself
rather soon asking, "What do these folks really look like?" If video-conferencing were a
component, I suspect that it still would not have compensated for the absence of human
presence! Unfortunately, the visual component and the sense of really being there, two
characteristics that I am very familiar with and indeed depend on, were lacking.
Consequently, a holistic sense of the course experience was not created.

In response to his experiences with electronic discussion groups (not entirely
successful) and international adult education, Davis remarked that this experience and
the literature and some other anecdotal evidence combined to persuade him that it
would be helpful to re-examine some of the foundational thinking about notions of
community and interaction, as well as cyberspace, before considering the extent to
which the process might be considered effective as a form of international community
building (Davis, 1997).

2.3.4 The Internet and Collaboration
Starr Roxanne Hiltz (1997) maintained that collaborative learning can be
supported by asynchronous network learning (ALN) delivery, underscoring the belief

24

that learners learn by actively constructing knowledge and by interacting with and
responding to others’ questions and comments. She also believed that associative
interaction is required for real learning to occur. Areas of the collaborative learning
experience include students as teachers, peer writing groups, group projects, role
playing and simulation, and debates. She explains that the key to ALN success is that
the ALNs which use collaboration and interaction with the professor can be as effective
as traditional classes whereas when students work alone on-line, success rates are not as
high as traditional classroom experiences.

Computer-based communication supporting collaborative learning was positively
evidenced in Kim Fabro’s (1996) study wherein she examined the interaction between
communication and cognitive development. Her results showed that computer
conferencing can enhance and promote collaboration and critical thinking in a distance
education setting. The importance of social presence and communication in an
educationally-oriented computer conferencing environment was also stressed. She also
pointed to a need for further research to study the difference in social presence and
learning between those learners who met face-to-face and those who have not.

A group facilitated by Louis Gomez on Facilitating the Use of the Network for
Classroom Use (NSF Educational Technology Workshop, 1996) identified three
critically important themes: first, the research community must recognize that
classrooms are first and foremost social structures and that networked media will
change the social structure of classrooms. Second, new networked media and the
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architectures that support them need to be informed by social structure and social goals.
Third, both architecture and applications must have evaluative mechanisms that allow
them to evolve effectively. For the foreseeable future no single theoretical tradition has
all the answers to building robust and effective learning environments. Their goal,
therefore, is to support learning as social interaction in all of its forms through a
research agenda that will shape the creation of an enhanced network infrastructure
(NSF, 1996).

Ashish Pimplapure (1996) emphasized one requirement for on-line distributed and
collaborative learning and knowledge acquisition, namely, a mechanism whic allows for
"virtual spaces." Computer conferencing systems provide this mechanism by allowing
for the creation of these spaces which model traditional classrooms, seminar rooms for
group collaboration, and cafes for social interaction. His findings echoed others’ in that
the World-Wide Web, in its capacity to support conferencing systems, is an important
medium for enabling on-line courses as well as supporting traditional courses. In
particular, at Simon Fraser University, the Virtual-U project is using Web-based
conferencing to enable group communication and to provide tools for quantitative
analysis of communication and to support interoperability with other on-line education
tools (Pimplapure, 1996).

2.4 Education via Networked Technologies: Pedagogy and Theories of Learning
As noted by Sun and Chou, "When information technologies are used to construct
an interactive learning system, the technical components and pedagogical components
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should be considered indispensable. Information technology engineers and educators
should work closely on constructing these types of learning systems" (Sun & Chou,
1996, p. 357). Accordingly, we will include herein an examination of the pedagogical
components which pertain to the incorporation of Internet resources into the curriculum.

Which learning theories best fit and adapt themselves to combined Web and
classroom learning? In a paper delivered at SIGGRAPH ‘95, Robert Edgar pointed out
that the development of educational pedagogy has interesting parallels with the
development of personal computer technology:
With the onslaught of personal computers came the popularity of constructivist
approaches to educational technology, where open-ended environments provided
individual students with tools to experiment and build their own learning
constructs. In the last few years, as the Internet and the World Wide Web have
matured, the social aspects of learning as described by Vygotsky have become
useful for those looking to design educational projects involving a distributed but
intercommunicating audience (Edgar, 1995, p. 1).

2.4.1 Constructivist Learning Environments
Constructivism has attracted the attention of educators, particularly in the
disciplines of science education. Most constructivist learning environments share a
common goal: the construction of advanced knowledge by learners that will support
complex performance, such as problem solving and transfer of learning. According to
Jonassen (1995, p. 1), "These environments stress situated problem solving tasks,
because those are the nature of tasks that are called on and rewarded in the real world.
In most professions, people are paid to solve problems, not to memorize information."
As demonstrated by the Knowledge Integration Environment (KIE) Project (Bell, Davis,
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Linn, 1995), the Internet affords resources to aid in designing and developing
constructivist learning environments. Using the vast resources of the Internet, students
are able to build rich, structurally coherent and efficient mental models from situated
experience.

"Constructivist environments facilitate the personal construction of knowledge
about the external world. This process is facilitated by environments that represent
multiple realities, that use real-world, case-based contexts for learning, and facilitate
collaborative construction of knowledge" (Jonassen, Mayes, McAleese, 1995, p. 11).
The following exemplify uses of Internet and networked technologies in contextual and
constructivist learning environments.

2.4.1.1 The Knowledge Integration Environment (KIE)
The Knowledge Integration Environment (KIE) Project draws on technical,
cognitive, and social resources to create a productive electronic learning community.
Bell, Davis and Linn (1995) designed a learning environment that helps K-12 students
use the Internet to acquire skill in interpreting scientific material, gain an integrated
understanding of complex scientific ideas, and develop a propensity toward integrating
knowledge in general. They point out that the Internet includes a broad spectrum of
scientific information which lends itself to science education and that the Internet can
potentially provide students with connected ideas rather than isolated and inert
knowledge.
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In addition, KIE promotes collaboration among students through its software
design and curriculum structure; it also follows the Scaffolded Knowledge Integration
Framework (Linn, 1995) in order to make the Internet an effective and efficient tool for
learning. This Framework has four main components: (a) identifying new goals for
learning, (b) making thinking visible, (c) encouraging lifelong learning, and (d)
providing social supports. Multimedia evidence is used to distinguish and connect their
models of the scientific world.

This KIE software includes both commercially available tools such as Web
browser, HTML editor and e-mail software, and project-developed software
components such as the KIE Tool Palette, the Netbook allowing student groups to
organize, analyze, and author evidence via an Internet-oriented notebook, the
Networked Evidence Databases which provide collections of scientific evidence from
the Internet and creations by students, organized by science topic and activity, the
SpeakEasy multimedia discussion tool, the Student Knowledge Integration Planner and
Profiler, a tool that allows teachers to design and orchestrate Internet-oriented activities
for their students, and the Knowledge Integration Coach, which provides supporting
prompts and guidance for student feedback (Bell, Davis, & Linn, 1995).

2.4.1.2 Learning Through Collaborative Visualization (CoVis)
The Learning Through Collaborative Visualization (CoVis) Project (Pea, Edelson,
& Gomez, 1994) studies and reports on the design and implementation of networkbased and media-rich learning environments for an audience of learning scientists,
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educators, educational telecommunications policy analysts, and corporations defining
"new media" industries and services. Toward its goal of exploiting advanced
technologies and approaches to pedagogy to help make the teaching and learning of
science in classrooms better resemble the practice of science by professionals (Pea,
1993), it is developing a broad suite of software, hardware, and networking technologies
to support the teaching and learning of science through open-ended inquiry in an
extended scientific community.

Given that collaboration is a central element of science practice (Finholt &
Sproull, 1990; Sproull & Kiesler, 1991), the collaborative software in the CoVis project
is designed to support students as they conduct scientific inquiries as members of a
community. Students have access to a wide range of standard Internet tools including
electronic mail, Usenet newsgroups, gopher, mosaic, and ftp. They use the network to
communicate with university researchers and other scientific experts in teleapprenticing
relations along with The Collaboratory Notebook groupware application for scientific
inquiry (Pea, Edelson, & Gomez, 1994).

2.4.1.3 Local Classroom Communication System (Classtalk)
Another project developed at the University of Massachusetts, Amherst, was the
Classtalk classroom communication system (CCS) for active learning (Dufresne, et al.,
1996). With this system, student input devices and a central in-class computer were
connected via a smart network. Classtalk facilitated the presentation of questions for
small group work, as well as the collection of student answers and the display of
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histograms reflecting those answers which precipitated entire class participation. It
proved to be a promising tool for helping instructors create a more interactive, studentcentered classroom, particularly for teaching large classes. Students’ attitudes and
motivation toward science were improved, and the enhanced communication among
students and between students and teacher increased active engagement during class
(Dufresne, et al., 1996).

2.4.1.4 Cooperative Remotely Accessible Learning (CORAL)
The Cooperative Remotely Accessible Learning (CORAL) System, under
development in 1996 at National Chiao Tung University in Taiwan, is another example
of how information technologies, specifically Internet applications, are being used in
science and engineering education (Sun & Chou, 1996). The focus of this system is
distant cooperative learning based on computer-mediated networks. Students can access
courseware via networks at any time and any place and can have learning partners with
whom to discuss problems and propose solutions. The primary goal of this study of the
CORAL system is to identify the relationships among student attitudes, aptitudes,
performance factors, and learning patterns. The information technologies employed in
the system include computer-mediated networks, hypertext techniques, multimedia
presentation, graph-theory-based measurements, and neuro-fuzzy analysis models.

2.4.1.5 Constructivism and Hypertext
Along with the fact that it provides the educational foundation for student-centered
learning, constructivism is supported by the ideas and claims of hypertext techniques.
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The design of nearly all educational systems using distributed networked technologies is
based on constructivist principles, namely, that students construct, or at least interpret,
the reality or the body of knowledge based on their experiences. Therefore, the function
of the professor or instructional system is to support students’ decisions (Winn, 1991).
The CORAL system was designed in concert with constructivist principles by
incorporating the following characteristics:
1) Make courseware learning materials as rich as possible,
2) Give students authentic tasks on which to practice, for example, building a
LAN system in their computer lab,
3) Encourage students to provide different solutions to given problems, for
example, brainstorming innovative methods for preventing computer viruses,
4) Encourage students to navigate through instructional nodes and construct their
own learning paths,
5) Encourage students to interpret new learning situations based on their existing
knowledge and experiences,
6) Encourage students to discuss, debate, and work cooperatively
(Sun & Chou, 1996).

2.4.1.6 MOOSE Crossing
MOOSE Crossing (Bruckman, 1997) is designed to be a constructionist learning
environment. In keeping with the constructionist philosophy of learning which argues
that learning by working on personally meaningful projects is more successful than
being lectured to (Papert, 1991), the success of this learning environment is experienced
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when students are engaged in working on substantial projects which challenge their
skills and provide them with opportunities for creative expression (Bruckman, 1997).
MOOSE Crossing includes a new programming language (MOOSE) and client interface
(MacMOOSE) designed to make it easier for children to learn to program (Bruckman,
1997). On MOOSE Crossing, children construct a virtual world together, making new
places and objects that have behaviors. They also construct fanciful personas for
themselves. MOOSE Crossing provides a Computer-Supported Collaborative Learning
(CSCL) (Koschmann, 1996) environment which allows community support for
constructionist learning.

2.4.2 The Internet and Critical Thinking
Jonassen, Mayes, and McAleese (1995) believe that constructivist learning
environments are most effective for an advanced knowledge acquisition stage of
learning, therefore making universities the most appropriate venues for implementing
constructivist learning. According to Jonassen, constructivists assume that learners
construct knowledge by interpreting perceptual experiences in terms of prior knowledge,
current mental structures, and existing beliefs. They explain that despite the intentions
of professors, the outcomes of learning will vary.

Glaser (1990) argues that cognitive development occurs through the
internalization of cognitive activity originally experienced in social contexts. This
suggests a natural application for Web-based cooperative learning opportunities which
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align themselves appropriately to the learner’s exposure to various alternative
viewpoints which potentially challenge his or her own understanding.

Jonassen believes that "learners at an advanced level of knowledge acquisition be
exposed to more open learning environments that reflect the complexities of the real
world and require the learners to factor those complexities into their problem solutions"
(Jonassen et al., 1995, p. 4). They identify characteristics of open learning
environments to include the requirement that learners access prior knowledge and
assemble more elaborate schemata from it, the additional requirement that learners
interact with the complexities of the external world and interact with other learners, and
ultimately these environments should require learners to reflect on the quality of the
theories used, judgments and decisions made, and the skills and processes used to arrive
at those decisions.

Considering the preceding examples of Web-based educational projects, it is
evident that these instructional methods and environments afforded by Internet
resources reflect the characteristics of the learning environments of Jonassen’s
description. This encourages further research on the untapped potential of Internet
resource use for developing critical thinking skills in the university curricula.

2.4.3 Cognitive Apprenticeship and Situated Learning
Computer-aided learning environments may also employ the practices of cognitive
apprenticeship. According to Brown (1996, p. 3), "Enculturating may, at first, appear to
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have little to do with learning. But it is, in fact, what people do in learning to speak,
read, and write, or becoming school children, office workers, researchers, and so on.
From a very early age and throughout their lives, people, consciously or unconsciously,
adopt the behavior and belief systems of new social groups". Thus, the context of
cognition plays an important role in the learning process.

It has been a widely reported phenomenon that students are often able to memorize
rote answers to problems, yet, when asked to solve similar problems in different
contexts, fail to succeed. The goal of cognitive apprenticeship is to enculturate students
into authentic practices through activity and social interaction, showing the student ways
to make sense of and use the concepts from within the culture of any particular
discipline. On-line learning environments, with their potential for interactive
multimedia, can be developed to provide apprenticeship, coaching, and modeling
strategies to promote learning.

2.5 The Web As CyberZone of Proximal Development
2.5.1 Vygotsky and the Web
What will be the results if we extend our own Zone of Proximal Development
(ZPD) (Vygotsky, 1978), the zone or range between what we are able to do
independently and what we can do with the support from knowledgeable people around
us, to include virtual communities as well as our traditional classroom experiences?
Ryder and Wilson (1995, p. 11) answer affirmatively, "If we choose, we can extend our
own ZPD to include the virtual community." The Internet will spawn new learning
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paradigms and teaching methods, particularly related to the social negotiation of
meaning.

Ryder and Wilson also submit that the overall goals for student (and faculty) on¬
line access involve the ability to engage actively within local and virtual communities
toward the social construction of public knowledge. They remind us that Vygotsky
observed that having the mere presence of co-learners can extend one’s own abilities in
the learning process.

With respect to the World Wide Web, the mechanism of hypertext used in home
page development, highlights for the student the dynamic nature and interconnectedness
of human knowledge. I believe this will encourage emphasis on cooperative learning,
according to Vygotsky, in which the learner is exposed to varied and alternative
viewpoints that challenge initial understandings (Vygotsky, 1978).
As we observe the ‘virtual community’, we see constant changes, revisions, and
updates to on-line homepage documents...The desire for ‘private’ (under
development) status may be a vestige of a previous publishing paradigm. As users
become more familiar with the ‘under construction’ status of most on-line
resources, we suspect that they will be more willing to share their ‘in-process’ work
(Ryder, Wilson, 1995, p. 11).

2.5.2 The Virtual Periphery
I use the term, "virtual periphery" to mean both the ancillary use of the Internet
and Web resources in traditional university courses and the position and role of the
learner with respect to courses taught entirely online or with integral Internet
components.
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What about the potential synergy between traditional in-class courses and resources
afforded by advanced network technologies? The development of an amorphous and
dynamic virtual periphery "around" courses is an important stepping stone to and an
integral component of eventual successful on-line programs.

This virtual periphery

provides a membrane for two-way exchange of information and ideas between students
in a given class as well as a window for prospective students to observe the dynamics of
participation outside the classroom.

In a discussion of learning through cognitive apprenticeship, John Seeley Brown
observed,
An intriguing role in learning is played by legitimate peripheral participation,
where people who are not taking part directly in a particular activity learn a great
deal from their legitimate position in the periphery.... The peripheral participation
is particularly important for people entering the culture. They need to observe
how practitioners at various levels behave and talk to get a sense of how expertise
is manifest in conversation and other activities (Brown, Collins, Duguid, 1996, p.

12).

Lurking on Usenet news and listservs is one way in which students learn in this
way over the Internet. Ryder also makes a connection between the postmodern age of
cyberspace and the elevated role of the periphery. "But in the postmodern age of
cyberspace, control moves to the periphery. Decentered hypertext forces the learner to
assume ownership. It is the reader, not the author, who will be the grounding center of
human knowledge" (Ryder, 1995, p. 6).
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I extend this to the notion of "virtual periphery", a term first coined by Howard
Peelle of University of Massachusetts, Amherst, to include possible applications of
Vygotsky’s ZPD in the context of curriculum developments and to show the parallel to
and postmodern effect on distributed control on curriculum and pedagogy that the term
connotes. In effect, the focus of this study is on the integral use of Internet in traditional
course design and delivery and the similarities between the functions of learning in
cyberspace as a mapping of Vygotsky’s ZPD into the virtual dimension of cyberspace.
It is my intention that this study will contribute insights into best practices for
supplementing traditional course curricula with resources provided by the Internet, so
that students can learn in both real and virtual social sessions, using information
provided locally and remotely, and guided by professors on campus as well as mentors
distributed over many miles and mindsets.

University courses need to provide the combined experience of the traditional
learning environment and the on-line resources and interaction of the virtual
environment to reify and extract the most pedagogically sound elements of each.
Whereas the modern and postmodern minds collide,
To the modern mind, there is too much information. The world is exploding with
ideas and perspectives that cannot possibly be consumed. We must control what
people read so that truth might prevail over misinformation, so that quality might
prevail over mediocrity, so that correct ideas might prevail over anarchy. But to
the postmodern mind, attempts to control information are futile and naive. What
control exists in the postmodern world will emerge -- not from the center, but from
the periphery (Ryder & Wilson, 1996, p. 10).
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We may witness that the virtual periphery of courses will serve as a stabilizing
force lending new form, function, and exposure to courses formerly offered only by
traditional methods, and will provide a vehicle for substantiating the modern mind in a
postmodern world. "In the postmodern Internet environment, there is no media
monopoly determining the flow of information (Bagdekian, 1990). Information is not
filtered through organizations and institutions. On the Internet, each user is her own
editor, each author his own publisher" (Ryder & Wilson, 1995, p. 4).

Rather than clash, hopefully the cultures of traditional classroom and virtual
learning space environments will be allowed to evolve together, to augment each other
significantly. As mentioned in a recent MIT study focused on advanced technologies
such as the World Wide Web and their potential to offer opportunities for improving
higher education,
It is very likely that advanced technologies will change many aspects of higher
education. Other aspects will certainly not be changed much. In many ways
universities will be vastly different enterprises, yet in some important ways they
will remain the same. The problem is that we still do not know which features that
are currently considered essential will remain essential in the future and which will
not (Penfield, 1996, p. 442).

2.5.3 Genres of Course Delivery
Certainly the ideas relating to computer-aided learning are not new; they have
been around for many years. However, new advanced educational networking
technologies have ignited active research in this area. To illustrate this with simply one
example, the Association for Computing Machinery’s Special Interest Groups on
Computer Science Education (SIGCSE) and Computer Uses in Education (SIGCUE)
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published 52 papers of their jointly sponsored conference on integrating technology into
computer science education, 25 of which included either sections on or references to
innovative uses of Web and other specific Internet resources to augment traditional
courseware.

In addition, the Institute of Electrical and Electronics Engineers (IEEE)
publication of the IEEE Education Society for August 1996 contained 25 papers with
over 50% of them addressing topics relating to Internet/Web resource uses in either
distance education or as they complemented and extended traditional science,
mathematics, engineering and technology education in the on-line environment. Almost
without exception, the authors reported successful and effective uses of Internet/Web
resources such as hyperlinked interactive Web books, interactive multimedia simulation
labware, hypertext instructional design methodology, and the design of distant
cooperative learning models based on computer-mediated networks.

In this light, we may identify three genres of course delivery modes including Web
use and traditional methods: traditional classroom lecture and discussion, hybrid courses
composed of both traditional artifacts and supplementary Web resources to augment
research and discussion, and courses offered entirely on-line in a completely
asynchronous manner with opportunity for synchronous teleconferencing. While the
third genre receives much attention, this study focuses on the second. I submit, with an
admitted traditional bias, that much can be learned by experimenting with combinations
of traditional and Web resources and modes of collaboration and communication.
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Even for courses with international participation, the traditional classroom
experience attempts are made to at least simulate the traditional component of courses.
Dale Harris (1997) explains that hybrid systems which employ a mix of both
synchronous and asynchronous techniques are the preferred course design, especially
when time difference is a problem (for a course which, in Stanford’s case, is taught
jointly at Stanford and the Royal Institute in Sweden). He believes that facilitating
discussion is also very important and thus part of his course includes teleconferencing
experiences.

2.5.3.1 Computer-Aided Learning for Operating Systems (CALOS)
Perhaps one of the most important projects to inform my own is the (Goldberg,
1997) experiment in Computer-Aided Learning for Operating Systems (CALOS) using
the Web. The purpose of the experiment was to evaluate Web-based course delivery
both in terms of academic performance and in terms of student acceptance of the Web
as a teaching resource. The experiment was carried out by placing students who
enrolled in the Operating Systems course into three groups. These groups included
those who were taking the course using only the Web-based resource, and not lectures,
those taking the course by attending lectures with no access to the Web-based resource,
and those with access to both lectures and the Web-based resource.

Using academic results and qualitative student impressions, the Web-only method
of course delivery was an equal success compared to the lecture-only delivery, both in
terms of academic results and in terms of student acceptance. The most important
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result, that which lends most credibility and influence to my study, is that, on average,
students in the combined lecture and Web-based delivery performed better academically
than students in other groups.

2.5.3.2 C Programming and the Web
Clearly, interactive Web environments allow for collaborative and cooperative
learning which the educational community heralds as extremely effective. McIntyre and
Wolff (in press) report encouraging results from an experiment which explored the
efficacy of WEB interactive learning as an enhancement to classroom learning. They
discuss their use of JavaScript to implemnt interactive learning on the Web in an
Introduction to C Programming Course taught in the Department of Computer and
Information Science at Cleveland State University, and compare results with the same
course taught a previous semester using no interactive Web learning.

In an interactive module on pointers in C, students were allowed to dynamically
modify an existing C program in order to watch the effects of its step-by-step execution.
Comparing grade distributions on a pointers quiz given to students from the class which
used the Web and from the class which did not use the Web, 80% from the former
received scores in the 90’s as opposed to 49% in the latter class. Only 10% of students
in the former received scores below 70, while 33% from the latter class failed.
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2.6 Summary
The Internet has allowed the influence boundaries of higher education to ripple
outward, almost to the point of dissolution, given the far-reaching access potential of
this advanced electronic networking technology. With the new responsibilities
associated with engaging life-long learners has come a primary focus on studentcentered learning and the emphasis on design, development, and assessment of studentcentered learning environments. The body of literature addressing this phenomenon
encompasses aspects of current and future impact of advanced electronic and
networking technology on curriculum and pedagogy. The majority of sources are
primarily concerned with distance learning and education wherein whole courses are
offered electronically, using the Internet as an affordance for communication, discussion
groups, course content and administrative information.

While I agree that much research needs to be focused on complete on-line course
and program design and delivery, and that competitively, it is becoming imperative for
colleges and universities to provide on-line offerings, I feel even more strongly that the
voice of caution needs to be heeded in higher education to carefully assess outcomes
and to temper this rising tide of popularity.

2.6.1 Student and Faculty Perspectives
As described by Paul Penfield, "Educational uses of the Web fall into three
categories: interaction, e.g., for simulation of various kinds of systems; delivery of
intellectual resources to students; and delivery of administrative information (handouts,
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problem sets, solutions, etc.)" (Penfield, 1996, p. 439). I will explore faculty and
student perceptions of Internet use in the light of these categories as well as look for
additions to and variations on these educational uses.

Much has been written from the perspective of the professor-researcher and
professor-teacher which is certainly important, although, my primary goal is to focus on
and understand the impact of networked distributed learning from the student’s
perspective as well. Most interesting, yet in the minority, are the studies and reports of
projects which include student assessments and evaluations as well as faculty-asdesigner and implementor perspectives. For example, Linda Carswell (Carswell, 1997)
studied the impact of the Internet as a communication medium on distance learning
introductory computing students and found that the student experiences were favorable
in both traditional phone and written correspondence as well as via the Internet,
however, those students who used the Internet reported greater flexibility and faster
response times.

From an NSF workshop facilitated by Beverly Hunter, it has been recorded, "An
overriding conceptual framework for research and development, especially in relation to
the Nil (Taiwan National Information Infrastructure) must take the perspective of
human learners, reflecting appreciation for the numbers and variety of people and
institutions that interact across a community" (NSF Educational Technology Workshop,
1995, p. 1). This sentiment has been echoed by many others. Also, as mentioned by
group leader Jan Hawkins, "Students can lead teachers toward new practices by their
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expectations, questions, work" (NSF, 1995, p. 5). The following synthesis portrays this
very large picture painted by the most recent studies, projects, position papers, and
theories of learning pertaining to higher education and on-line course development and
delivery via the Internet:
We are persuaded that the real challenge for education is to discover the natural
constraints associated with a highly connected and deeply fragmented world. A
set of rules or policy guidebook for the postmodern will not be found. But out of
distributed knowledge, we are seeing the emergence of a new ethic with an
entailing structure of distributed control. The challenge for the postmodern
educator is to discover the capabilities and natural constraints associated with
distributed pedagogy for scaffolding learners in the age of information (Ryder &
Wilson, 1996, p. 11).
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CHAPTER 3
DESIGN AND METHODS OF THE STUDY

3.1 Framing the Focus
3.1.1 Purpose
As previously stated, the purpose of this study is to investigate how faculty at
Central Connecticut State University make use of Internet resources in their courses and
how students in these courses respond to and evaluate these uses in a variety of
traditional undergraduate courses in the sciences and mathematics. In this study I will
look for similarities and differences in Internet use in the selected courses and will
attempt to identify contributing factors which influence the uses. Concurrently, I will
also examine similarities and differences in perceptions and assessments of Internet
learning experiences by both students and faculty with an eye to outcomes which
suggest innovative and emerging hybrid course curricula models.

Focusing on the ways

in which Internet/Web resources may be used to augment traditional courses, these
models serve to integrate components of virtual learning environments with lecture and
group discussion in a classroom setting.

3.1.2 Research Questions
Two primary questions frame the focus of this study:
(1) What do mathematics and science students at CCSU experience through
Internet and Web resource use for learning?,
and,
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(2) What do their mathematics and science faculty experience through Internet
and Web resource use for teaching?
The first question in intended to probe student perspectives regarding Internet and Web
resource usage in their courses and probe (a) what students say about how they interact
with these resources, (b) what motivates them, and, (c) how they actually proceed. The
second question targets on-line resource usage from the faculty member’s perspective,
with the goal of finding out what professors say about their interactions and reasons for
using the Internet and Web as well as how they actually proceed and what they actually
do.

3.1.3 Setting
The physical and social setting of this study is located on the campus of Central
Connecticut State University (CCSU), Connecticut’s oldest publicly supported
institution of higher education. CCSU was founded in 1849 as the New Britain Normal
School, a teacher training facility. It became Teachers College of Connecticut in 1933,
and after extensive growth and expansion, the school evolved into Central Connecticut
State College (CCSC) in 1959. In 1983, CCSC’s name and status were changed to
Central Connecticut State University (CCSU) in recognition of the institution’s change
in commitment, mission, strategy and aspiration. The University now offers both
undergraduate and graduate education and liberal arts degrees. CCSU is located in New
Britain, Connecticut and, together with Southern Connecticut State in New Haven,
Eastern Connecticut State in Willimantic, and Western Connecticut State in Danbury,
these four major state campuses compose the Connecticut State University system.
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For this academic year, CCSU enrolls approximately 6,000 full-time and nearly
6,000 part-time students, of both traditional age as well as returning professionals,
whose ethnic and cultural roots span a wide multicultural and international continuum.
Four schools exist within the University; they include the School of Arts & Sciences
with 26 departments and programs, and the three smaller schools: Business, Education
and Professional Studies, and Technology.

3.1.4 Participants
Students and professors from each of selected courses in mathematics and the
sciences will participate in the study. These courses include both introductory and
advanced levels of difficulty in course content and are offered in day and evening
sections. Consequently, as mentioned above, a wide range of traditional and nontraditional students will be represented in the participant pool.

The professors chosen range from assistant to full professor in rank and are
generally computer-fluent. All participants have e-mail accounts on the Digital VAX
computer or other POP (point-of-presence) mail servers run by the Information Systems
Department on campus. In addition, all of these students and faculty have access to at
least one of the University’s computer laboratories and may or may not have their own
computer and on-line access in their home and work environments.

Locations for

individual interviews will be in a small conference room and the focus group meeting
will be held in the Grand Central Cafe lounge.
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3.1.5 Pre-Proposal Fieldwork
In preparation for this study, I began doing pre-proposal fieldwork at Central
Connecticut State University (CCSU). This experience motivated me to pursue more
in-depth investigation and helped convince me that such a study would benefit the
university community. Initially, I spoke to colleagues at CCSU and discovered that they
would appreciate and welcome the results of this study. All indicated that it would be
extremely worthwhile and confessed that they really would like to know how their
colleagues in other departments were infusing the Internet into their pedagogy as well as
how students perceived their (professors and students alike) use of Internet resources.

3.1.5.1 Student Feedback
In preliminary chats with students, they were more than willing to entertain my
listening ear with opinions, evaluations, and experiences with Internet usage. During the
past two summer sessions at CCSU, I began informal interviews with students taking
general education courses such as those in computer literacy, political science, history,
and mathematics. When asked about their opinions of using Web resources in their
classes, an English major expressed disappointment at the paucity of full-text sources,
apparently expecting to find the classics in electronic format. Wrinkling her brow,
shaking her head, and frowning, she explained that "you still have to go to the library if
you want to find anything that will really help you write papers." In another breath, she
followed with a comment on all the "useless advertising" on the Web; from her
perspective, the abundance of commercial information is a negative characteristic of the
Web.
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Another student exclaimed about the success of a food delivery service business
that he and his friends started on the Web. He demonstrated his Web page which
allowed customers to choose meals from many different restaurant menus in the
Chicago area and then place an order via Web form input; his service would pick up the
food and deliver the order to the customer. In Jeffs case, the entrepreneurial
opportunity provided by the Web as a powerful communication medium encouraged
and motivated his use of many different Web page design features.

A computer science major, on the other hand, echoed the sentiments of the English
major when he matter-of-factly explained that "you can only get superficial stuff - well,
maybe some quality stuff - off the Web...you really have to know where to look for the
good stuff because the search engines need to be more intelligent about what they’re
searching for." He brings up an interesting point about broad searching versus in-depth
searching on the Web, indicating that the former non-linear "surfing" approach may not
have brought about satisfactory results in his experience.

These few excerpts show instances of student satisfaction as well as dissatisfaction
with Web resources for educational research countered by the commercial interest of
entrepreneurs. It will be interesting to see how these perceptions evolve during the
study. Does the level of expertise change a student’s perception of the Internet’s
advantages? With this in mind, I have chosen both entering students and graduating
students for the study. Similarly, does a professor’s technological proficiency affect the
perceptions and use of Internet resources? I will explore more extensive and varied uses
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of the Web by professors and will seek to learn about professors’ perceptions as well as
student reactions to these uses.

3.1.5.2 Faculty Feedback
All faculty with whom I spoke were most willing to cooperate and all asked for
copies of the completed document (which will be made available in electronic form on
the Web) explaining that they would appreciate the opportunity to use the information in
their curriculum design.

As expected, professors of computer science and related disciplines are busy
publishing papers which report their experiences developing and using Internet
resources in their classrooms. For example, Kjell (1998) writes about interactive
programmed instruction using Web pages in his introductory computer science course,
Neuman (1997) explains how he uses interactive Web pages in his meteorology course,
and in a discussion with Wong (1997), he describes how links are provided to class
notes from his Web pages in order that students may listen in class without the
distraction of taking notes.

On the professor’s side of creating, assigning, and requiring different experiences
with Internet resources, there is perceived mounting pressure from both the
administration and student expectations that they make use of Web resources in their
courses. Administrative commitment on higher education campuses is seen as
strengthening information technology infusion and enhanced Web presence. This has
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implications for new modes of teaching and learning, student recruitment, and
persistence.

Professors also commented informally on issues relating their use of advanced
technologies for education and the growing attention to opening up availability to the
virtual dimension of education. They expect to one day find these issues making their
way into promotion and tenure criteria for faculty.

3.1.5.3 Pilot Study
A pilot study was conducted to test the implementation plan. As a result,
refinements were made to the various stages in the flowchart and methods used in the
study. An introductory computer science course taken by non-majors as part of the
general education program was chosen as the focus of the study. Each step in the
flowchart for the implementation plan was carried out, specifically, the classroom
observation, e-mail questionnaire and follow-up, individual interviews, and focus group
interview.

Students were extremely cooperative and enthusiastic about participating, yet
needed more time to handle e-mail than I expected because of their general
awkwardness with using this Internet resource on the University’s network. They
seemed to welcome the opportunity to be heard and have their ideas taken with serious
consideration. This preliminary exercise was worthwhile and, as a result, has helped to
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streamline my procedures as well as to give a better and more realistic time frame for
each stage.

To illustrate one of the refinements, the process of actually disseminating the e-mail
survey and having students return it turned out to be more involved than anticipated.
The professor in the pilot study had not compiled electronic e-mail distribution lists and
needed time for this. Previously I had erroneously assumed that each professor would
have immediate access to such a list.

Having realized this as a potential yet temporary

roadblock, I allocated more time in the plan for the possibility that professors would
need time to compile these lists.

Another revelation was that two face-to-face meetings with the professors would be
needed. The purpose of the first would be to establish a sense of safety about the
qualitative nature of the study, to explain the purpose and plan of my research, and to be
clear that I would be acting in the role of student rather than in a professional capacity
perhaps "spying" on how Internet resources are used and even judging the degree of
usage; the second would be to conduct the interview. After observing one class and
having the opportunity to talk about my study with the students, it seemed that the
professor entered a comfort zone with the idea and from then on was very willing to
contribute and have his students participate. Moreover, he used this opportunity to have
the students increase their e-mail activity by promising 3 extra points on their final
grade if they responded to my e-mail and copied the professor for proof of compliance.
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Regarding the individual interview questions, I found that some questions elicit
similar, if not redundant, responses and consequently I consolidated those questions.
For one or two questions during the interview, I also found that it was very worthwhile
to ask students to put themselves in the place of the professor and similarly for the
professor to think as a student. As a result, I decided to continue this in the final
interview process.

The focus group experience, while interesting and enjoyable, did not bring out any
previously unexpressed perceptions or examples. However, I decided to include a focus
group interview in the main study in anticipation of having a heterogeneous mix of
students and professors. Hopefully this will produce more interesting results since
faculty and students from different courses will allow for cross-pollination of ideas
which may lead to new insights.

3.2 Research Design
This study will be conducted within the qualitative research paradigm. Data
collection design includes observations of all courses sampled, the use of e-mail
distributions, structured interviews with each professor and two to three students from
each of the chosen 14 courses, and one focus group interview. Two students not to be
interviewed will be chosen from e-mail responses reporting as much diversity of
opinion and experiences as possible; they will be invited to attend the focus group
interview, along with all faculty whose courses are included in the study. A maximum
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of 35 may potentially attend and, after initial remarks and distribution of questions, will
be divided into subgroups of approximately 5 participants including a faculty member.

3.2.1 Time Line
Table 1 below illustrates the chronological progress of activities during the 16week qualitative research study.

Table 1. Time Line
Time Allocation Continuum for Completion of Study Activities
Semester

Consult w/ DCCP’s (Designated Computer Contact Person) to identify
courses and faculty participants.

Week 1 -3
Week 4,5

Initial meeting with professors and Observe Classes

Week 6-9

Finish Observations and E-mail survey to students in classes
Compile E-mail responses

Week 10

Compile E-mail responses
Interview faculty
Send focus group invitations

Weeks

Interview students chosen from E-mail survey responses

11-14
Week 15

Focus group interview

Week 16

Follow-up e-mail to thank all participants and to ask for any additional
comments and feedback
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3.2.2 Selection of Courses, Professors, and Students
3.2.2.1 Courses
This study will be qualitative in design, involving description from faculty and
student participants at Central Connecticut State University. The criteria used to select
the set of courses include the conditions that (a) all School of Arts and Sciences
mathematics and science disciplines are represented, (b) that their content represent
different levels of sophistication within a variety of disciplines, i.e., for each discipline,
a low-level (100 or 200-level) and an upper-level (300 or 400-level) course will be
chosen, and (c) that on-line resources be used by the professor minimally include e-mail
and Web access as integral components of traditional classroom lecture and group
discussion, and used by students to engage in research and collaboration with other
students and faculty. This assumes that students will have e-mail accounts whereby the
professor, other students, and I will be able to communicate.

Courses chosen for this study are outlined below.
Biology
BIO 132 Introductory Ecology
BIO 436 Environmental resources and Management
Chemistry
CHEM 111 Introduction to Chemistry I
CHEM 432 Chemistry Seminar
Computer Science
CS 151 Computer Science I
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CS 407 Legal, Ethical, and Social Issues in Computing
Economics
ECON 201 Principles of Economics II
ECON 460 Economic Forecasting
Earth Science
ESCI 129 Introduction to Meteorology
ESCI442 Weather Analysis and Forecasting II
Geography
GEOG 120 World Regional Geography
GEOG 378 Introduction to Geographic Information Systems
Statistics
STAT 201 Business Statistics II
STAT 315 Mathematical Statistics I

In Chapter 4, Presentation of Results, cases in this study will be identified and
described. Also, all professors and students to be interviewed will be described together
with the focus groups and the outcomes of their interviews.

3.2.2.2 Professors
Each academic department on campus has a "designated computer contact person"
(DCCP) who functions as a liaison between academic computing and the faculty’s
computing-related issues. Initially, the DCCP’s in the departments of Biology,
Chemistry, Physics and Earth Science, Computer Science, Geography, Economics and
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Mathematics will be contacted and asked to suggest names of professors in their
departments who use Internet resources in their courses. From these departments’
responses, a sampling of one professor and two of her or his courses, one introductory
and one advanced as mentioned previously, will be chosen. Each semester, professors
at CCSU on full credit load teach lower-level as well as upper-level courses. Each
professor in this study teaches at least one lower-level and one upper-level course so
that I will be able to probe the differences in approach to Internet use by these professors
based on level of course content difficulty.

Follow-up discussions with professors will be used to determine more precisely the
extent to which Internet resources will be used, and thus the appropriateness of each
course for this study. In all, 14 courses from 7 departments will be targeted for faculty
and student interviews and focus groups. As described above, the courses will focus on
the sciences and mathematics and will encompass a variety of content and levels of
difficulty.

Each professor will be interviewed individually and invited to participate in a focus
group interview session along with students.

3.2.2.3 Students
From an initial e-mail survey, a sampling of three student respondents from each
course will be chosen. Choices for the sampling will be weighted by attitudes toward
using computers and Internet resources in general. Students chosen from each course
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will be spread out along a continuum of positive to negative. Two students, excluding
those who participated in individual interviews, from all courses in the study will be
invited to participate in focus group interviews with their professors.

3.2.3 Gaining Access
Gaining access to professors and then to students through professors required
following a multi-step process persistently and tenaciously. Previously that academic
year, each academic department was asked to identify a faculty member who would be
responsible for the department’s information technology needs. I coined the moniker
for this individual: the designated computer contact person (DCCP).

In parallel with

this designation for faculty, I discovered that students in dorms also tended to naturally
4-

identify one of their own residents who was knowledgeable in computing. To this
student they ascribed a somewhat more succinct title: the alpha geek.

3.2.3.1 Initial Contacts with Faculty Members
Having narrowed my study to the sciences and mathematics, I contacted each of the
DCCP’s in the departments of Biology, Chemistry, Physics and Earth Science,
Economics, Geography, and Mathematics by e-mail. I asked them to send me names of
faculty in their departments who use Internet resources in their classes. As a member of
the Computer Science department, I had an idea which of this department’s faculty
would be good candidates for inclusion and thus invited two members to participate.
Fortunately, most all of the DCCP’s responded promptly (within a day or so) with
names as possible candidates for my study.
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Once a pool of faculty names was identified, I proceeded to look each of them up in
the University’s on-line course registration system that lists teaching assignments by
department for the current semester. In that registration system, course information is
aggregated by department and listed within department in ascending order by level,
beginning with 100-level and continuing through the 900-level. For each faculty
member on my reference list, I printed out all the administrative information, such as
course number, title, and meeting place, days and times.

Armed with this course information, I decided to proceed by making phone contact
with each person. Voice contact was preferable since I anticipated a somewhat more
lengthy discussion, quicker exchanges, and explanation than was suitable for e-mail. In
this preliminary conversation, I asked each faculty member to recommend for this study
one upper-level and one lower-level course that they were teaching.

None of the faculty candidates was a stranger to me; actually, I knew them all.

A

few I had met as we served on University committees; others were more recent
acquaintances, particularly the two new hires fresh out of graduate school for this
academic year whom I had met at the Academic Computing new faculty orientation. I
also anticipated that faculty would be curious about how I might be planning to use the
outcomes of this study. With this in mind, I made every effort to carefully explain that
I would be wearing the hat of a student working on a dissertation rather than that of a
professional working in academia. Once I had made this clear, communication became
more comfortable and interaction lighter and freer.
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A common remark made in the course of our phone conversations was that they
apologized that they didn’t really use the Web and other Internet resources such as email “all that much.” However, I was welcomed to visit their classes and explain my
purpose and research plan to their students. I soon came to realize that this was an
understatement, and that they really did make identifiable use of Internet resources. It
piqued my curiosity to find out what they actually were doing with the Internet in their
courses and to understand what made them quantify their use in that way. On the one
hand it seemed that they were saying that they should use the Internet more, yet I
wonder if this view was influenced because they thought I was expecting a high degree
of incorporation of Web materials and they perceived themselves as falling short. In
subsequent conversations' it became clear that they had carefully considered prior to the
beginning of the course the extent to which Internet resources could be incorporated.

I arranged to meet a few of the faculty participants for lunch in an effort to establish
rapport, enlist their support, and reiterate the purpose and plan for my study. These
were the faculty I knew least well and hoped that a face-to-face encounter might help
them to get to know me better, help to disarm any apprehension, and increase their
comfort level as participants in my study. The others, whom I knew and with whom I
felt comfortable, were contacted via a follow-up e-mail asking for the best time to visit
their classes. They seemed to appreciate this and many of them gave me two or three
possibilities, making sure I noted when they would be giving quizzes or tests.
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The next step entailed setting up a schedule to keep track of the classes that I
intended to visit. I found myself avoiding the early morning and the late evening
classes, tending to put off their visits until I could delay no longer. Even though I have
been teaching for sixteen years, this was quite a different situation and I wanted to be in
top form when the class and I met. I was acutely aware that I needed to make a good
impression and wanted to be well received.

My routine was to go to each class, wait outside the classroom to catch the
professor on the way in to ask the professor whether I should introduce myself or be
introduced. Without exception, they all offered to introduce me and suggested that I
could then take a few minutes to address the class. I suspected that this display of
collegiality was beneficial to the interview process later in the study, given that the
students proved to be so cooperative, reliable, and willing to be interviewed. I had
already met the students and let them know that I was in a similar role; I was carrying
out a very important assignment in which they played a key part for my own degree
program. My efforts to sit in on these science and math classes were intended to show
professors and students that I took their classroom experience very seriously and that I
valued how they conducted classes and what they were studying.

Finally, after all faculty and student interview participants had been identified, I
chose pseudonyms for each in preparation for the description of results. In the
following sections I describe each research method that I used and the corresponding
results which were produced.
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3.2.3.2 Distribution of E-mail Survey
Immediately after meeting with all classes, I e-mailed the questionnaire which I had
been composing to each professor. The questionnaire was designed to find out
preliminary information about students and their proficiency, experience with, and
attitudes toward computing in general, as well as their opinions about using Internet
resources such as e-mail. My instructions to the faculty were to forward this e-mail
questionnaire to each student in the two courses that we agreed would be used in the
study.

This process turned out to be more involved than I had anticipated. In the lower
level courses, students in some cases were slow to obtain e-mail accounts because of
their lack of proficiency with computers. Professors consequently were delayed in
setting up their e-mail distribution lists, containing the e-mail addresses of their
students. In a couple of cases, when I could sense either from a phone conversation or
more likely an e-mail message that the professor was having problems with distribution,
I offered to contact the students individually for their e-mail addresses. However, in all
cases, the professors declined and made obvious efforts to compose the list and
distribute the questionnaire.

Within a day or two of sending out the questionnaire, return e-mail responses in
addition to my usual e-mail volume began to fill up my disk quota, forcing me to
request additional blocks of storage from the Information Systems department. From
preliminary glances at these questionnaires, it was clear that many students had taken
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time to respond with carefully thought out comments. I later learned that some
professors promised students an extra 2 to 3 points on their final grade as an incentive to
respond to my questionnaire and directed them to copy their professor for proof. This
may have been a way for professors to find out how their own students were responding
to my questions. Whereas I did promise to make my study, including this information,
available to the professors, I suspected they were interested in preliminary feedback on
this information from their students. This also served to have the students demonstrate
their proficiency with e-mail communication early on in the study.

3.2.3.3 Faculty Interviews: Arranging Appointments
While I was still in the process of collecting the responses and downloading
hardcopies, I proceeded to make interview plans with each of my ten faculty member
participants. I was very impressed with their willingness to cooperate; each was either
early, on time, or waiting for me at the appointed time and locale for our interview.
Each interview took place in the campus cafe, which I chose because of its neutral
setting and comfortable tables and chairs. I wanted to avoid the faculty offices since I
was operating as a student and wanted to minimize possible association with my
connection to the Computer Science Department.

Each meeting lasted approximately one hour and all interviewees spoke openly
regarding the questions, each with definite ideas and reasons why they used the Internet
the way they did, being sure to let me know how enthusiastic they were to be using
Internet/Web resources in their classes.
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3.2.3.4 Student Interviews: Arranging Appointments
All interviews with students were arranged via e-mail. The interviews went
smoothly; I enjoyed relating to the students in this rather formal manner. Except for one
student, all came to my office for their interviews on the appointed day and time.
Perseverance through e-mail messages finally succeeded in reeling in this particular
student. I later learned that the reason for her retisence was her perceived lack of
computing expertise!

Unlike with faculty participants, I purposely planned the meetings in my office,
reasoning that this would lend credibility and perhaps give more importance to the
interview for the students. I wanted to promote an atmosphere in which each student
would take the interview seriously and do their best to relay all pertinent information in
response to my questions. As I will discuss in detail in Section 4.2.4 below, I was
pleasantly surprised to witness students taking their interview so seriously. Often
observed furling their brows as if trying to think harder, students really made an effort to
get their answers out and apparently tried hard to make sure they expressed themselves
as clearly and thoroughly as possible. I was extremely impressed (and I told them so)
with the remarkably professional manner in which these student interviewees presented
themselves.

3.2.3.5 Focus Groups: Planning and Preparation
Focus group invitations were distributed via e-mail two weeks in advance of the
actual meeting day and time. The campus cafe, which comfortably holds 50 people, was
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chosen as the site of the focus group meetings. Considering the space issue, if all
invited were to attend we would need at least six tables, each with 4 or 5 students. In the
early evening, many students are in class, leaving the cafe with many available tables.
With this in mind, I chose early evening on a Thursday.

Having experienced a rather fruitless focus group in my pilot study, I decided to
host one session, hoping that the heterogeneity of the group would lend itself to a lively
exchange of ideas. Not knowing exactly what to expect, I brought three tape recorders,
several notepads, pens, and a copy of Microsoft FrontPage98 to give out. Two students
were invited from each of the 14 courses, covering the 7 disciplines involved.

3.2.4 Data Collection Methods
Data will be collected via classroom observations, structured individual interviews
with students and professors, an initial e-mail questionnaire and final follow-up
correspondence, and one focus group session. Selected course-related documents will
also be collected.

3.2.4.1 Observations
All courses involved in the study will be observed for one class period. This will
take place prior to sending out any e-mail surveys and before beginning the interviewing
process. In these observations I plan to find out whether and to what extent the
professors are referring to and using Internet and Web references during class time as
well as whether and how students respond by sharing their on-line experiences in the
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classroom situation. Observations and interviews will be used in tandem to learn about
what students and faculty say about on-line resource use and how they bring their
experiences to bear on classroom situation.

3.2.4.2 E-mail Surveys
An e-mail survey instrument will be sent out to all students in the selected set of
courses at the mid-semester point of each course and again at the end of the semester
and to each of the professors in order to reach as many students and faculty as possible.
With the second e-mailing, nonrespondents will especially be encouraged to respond.

Given that each professor will be in possession of e-mail distribution lists, the email survey will be sent to each professor with a request that the survey be forwarded to
each student in the professor’s class. In the event of an exception wherein an e-mail
distribution list is not available, I recognize that a more time-consuming task will be
required to create one. Questions chosen for e-mail are the type which are
straightforward and which require short answers. The purpose of the questions is to
identify students’ changes in attitudes, perceptions and evaluations of on-line learning
experiences throughout the semester, to help identify students’ general attitudes and
perceptions about Internet resource use and also to provide a pool of students from
which interviewees can be chosen.

3.2.4.2.1 E-mail Survey Questions
• What’s your experience with computers?
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• Which Internet resources do you use the most?
• Where do you access the Internet from - Home? Dorm? University lab facility?
• Do you contact your professor using e-mail?
• What do you like about using the Internet?
• What do you dislike about using the Internet?
• How has using the Internet affected the way you go about solving problems related to
completing your coursework requirements?
• Please complete the following statement: I would use the Internet more if....

3.2.4.3 Interviews
Interview data will be used to determine how Internet usage affects students’
motivation to learn and what they think about the Internet as a tool in their coursework.
Interview data will also be used to identify expectations which students and faculty may
have regarding the usefulness of Internet resources. Some questions have purposely
been duplicated in student and faculty interviews in order to compare and contrast
perceptions, and in some cases, faculty and student questions have been switched so that
students will be called to take on the persona of the professor and professors will be
asked to put themselves in the position of their students. This is also in preparation for
focus group interviews in which both students and faculty will be invited to participate
together.

Interview questions have been organized around several key factors and objectives
that affect and drive this study. They include
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1) ways in which students go about searching for information and how they judge the
validity of Web site content,
2) strategies which students actually use in Internet research,
3) faculty methods and procedures regarding Internet use for courses as well as in their
own research,
4) ways in which students use of library versus Internet resources for research and under
what conditions they use each medium,
5) the extent to which on-line interaction itself encourages students to ask themselves
questions and to search further for their answers,
6) the extent to which cyberspace interaction functions as a virtual mentor invoking
curiosity, guiding and calling upon students to guide themselves on journeys of
discovery,
7) the extent to which students avail themselves of e-mail to form a network of
collaborators for individual and group homework assignments,
8) the effects of e-mail on faculty-student relationships and student-student
relationships,
9) the characteristics of and reactions to use of discussion forums, newsgroups, and
participation on listservs by both faculty and students,
10) desired outcomes of Internet research compared and contrasted with actual and
perhaps unanticipated results,
11) the ways in which Internet usage may or may not affect teaching and learning styles.
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3.2.4.3.1 Student Interview Questions
The following are questions which will be used in the student interviews. These
questions proceed from the general to the specific in order to first establish the context
of the interview (Krueger, 1994). Specific examples, illustrations, and stories with
concrete details will be solicited and probed.
• How did you go about learning to use computers?
• What’s your experience with using the Internet?
• What do you think about the use of Internet resources in your courses?
• How has your experience with the Internet influenced the way you think about
technology and education? Specific examples?
• What do you know now that you did not even think about at the beginning of this
course in terms of how you might use technology for education?
• How has your experience with the Internet influenced how you think about education
and learning in general? Examples?
• What are the best ways that the Internet can be used for learning purposes? Have you
tried any of these yourself? With what results?
• What are the best ways that the Internet can be used for teaching purposes? Examples?
Your experiences?
• Evaluate the advantages and disadvantages of using Internet resources and what
specific tasks have you been asked to do using the Internet in your course?
• As you have become more familiar with using the Internet:
How has your thinking changed?
How have your attitudes changed?
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Have you had any breakthroughs or "aha" experiences? If so, describe them.
• What kinds of supports or experiences have been most helpful to you in learning to
take full advantage of e-mail and the Internet? Why?
• How does the use of Internet resources affect your relationship with your professor?
Fellow students?
• Are there any concerns you might have about potential abuses of technology and
education?
• How can we use the Internet in ways that affirm people's individuality and humanity?
• Do you go to the library to do research or do you use the Internet or some combination
of library and Internet access?
• What expectations do you have about using on-line resources in your coursework?
• Do you use the Internet more for educational or recreational purposes?
• What do you think about having your own Web page? If you do have one, how do you
use it?
• Which Web sites are your favorites? Least favorites? Why?
• Do you like to work alone or with others while on-line?
• Do you participate in any listservs, chat rooms or virtual reality worlds?
• What would you do differently from your professor if you were teaching a course that
used Internet and Web resources?

3.2.43.2 Faculty Interview Questions
• What’s your background with computers?
• How do you go about Internet navigation and applications?
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• What are the best ways that the Internet can be used for learning purposes? Your own
experiences with these?
• What are the best ways that the Internet can be used for teaching purposes? Your own
experiences with these?
• How does the use of Internet resources affect your relationship with your students?
Colleagues?
• What do you think about having your own Web page? How do you use it?
• Do you develop course materials on the Web?
• Why do you use and have your students use Internet resources for your courses?
• Should whole courses be taught via the Internet? What would be some possible
outcomes?
• What will you do differently in the future when you teach this course again using
Internet and Web resources?
• Can tools like the Internet help us create collaborative learning communities?
• Are there any concerns you might have about potential abuses of technology and
education?

3.2.4.4 Focus Group Interviews
When all individual interviews are completed, one focus group interview will be
held. Composition of the groups will include students from seven courses and the
faculty from those seven courses. The incentive for attending will be the raffle of a
Web-site software development package.
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In a threefold effort to field as much input from as many students as possible, to
observe interaction on this research topic, and to allow cross-fertilization of ideas, I
decided to hold focus group interviews. "The main advantage of focus groups in
comparison to participant observation is the opportunity to observe a large amount of
interaction on a topic in a limited period of time based on the researcher’s ability to
assemble and direct the focus groups" (Morgan, 1997, p. 8). One of the criteria
specified by Krueger (1994) concerning the appropriate use of a focus group interview
is consistent with the intent of this study: "The researcher desires ideas to emerge from
the group. Focus groups possess the capacity to become more than the sum of their
participants, to exhibit a synergy that individuals alone can not achieve" (p. 151).
Groups will be asked to appoint a facilitator and will be requested to use audiotapes for
data collection. If any group decides against data collection by audiotapes, a person will
be asked to be the recorder for that group.

3.2.4.4.1 Focus Group Questions
• When you register for a course now, what do you expect or hope for with respect to
on-line access and interaction?
• What aspects of your courses are best suited to Internet resource use?
• What is expected in terms of on-line proficiency and exercises?
• What kind of problems and assignments are best suited to Internet resource use?
• What would the ideal course look like in terms of traditional components and on-line
components?
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3.2.4.5 Follow-up E-mail Correspondence
At the end of the course, another e-mail document will be distributed to all classes
in the study. This will acknowledge and thank everyone for participating. Additionally,
it will ask for any further perceptions and input from respondents as well as
nonrespondents.

3.2.4.6 Course Documents
As part of the data collection process, selected on-line materials including syllabi,
projects, handouts, and Web pages from each of the courses will be downloaded and
included in an appendix. Selected on-line resources used will be documented and each
course’s on-line components will be described.

3.2.5 Data Analysis
"Perhaps someone will find or coin qualitative research's appropriate equivalent for
validity; we have no esoteric term now. For the present, understanding seems to
encapsulate the idea as well as any other everyday term" (Wolcott, 1994, p. 367).
According to Webster's New Collegiate Dictionary, understanding is the power to make
experience intelligible by applying concepts and categories. Understanding is the
motivating force behind the purpose and plan carried out in the data analysis for this
study.
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The analytic procedures which ground this study will be qualitative in method.
This process will include identifying codes and categories as suggested by segmented
data, and developing linkages among data categories to create new concepts.

Data analysis for individual and focus group interviews will include excerpting
categories around which perspectives, motivation and specific accounts cluster. The
umbrella category which encompasses all others is expected to illustrate patterns of the
academic computing culture relating to perceptions and attitudes of Internet use in
courses. These patterns may also be identified as themes across all categories.

It will be interesting to determine the actual categories represented by the data. I
anticipate that data may aggregate around the categories of
(a) attitudes toward on-line resource use as supplementary to course material;
(b) cognitive development as it is influenced and guided with on-line resource
interaction as its catalyst;
(c) social relationships between student and faculty member, among students and among
professors, as they are either fostered or inhibited by Internet resource use;
(d) ways in which students and faculty interact and generally communicate using
Internet and Web resources.

Additional categories specific to faculty perspectives on the use of on-line resouices
are expected to include the purposes which faculty may have foi using these icsources
in their courses and whether and to what extent they also encourage
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resource use in their courses. Characteristics of on-line resource use will be identified
according to which resources are favored for pedagogical versus research activity.
Another category will be the type and extent of information faculty find best suited for
Web posting and publishing and how heavily students’ grades depend on their
proficiency with on-line resource access.

3.2.6 Processing Data and Establishing Trustworthiness
In order to ensure rigor in this qualitative work and to establish trustworthiness
involving assessments of confirmability and dependability of the data and the data
collection process, the study will adhere to the methods formally described in this
section (Morse, 1994). In the true Wolcott (1994) spirit, "I am describing a
constellation of activities intended not only to help me get things right (or keep me from
getting them all wrong), but to convey ideas in such a way that the reader, who is also
not quite getting it right, is not getting it all wrong, either" (p. 12).

In increasing numbers, researchers are using multimethod approaches to
interviewing in order to achieve broader and often better results. In triangulating, a
researcher may use several methods in different combinations. For instance, group
interviewing has long been used to complement survey research and is now being used
to complement participant observation (Fontana and Frey, 1994). This study will use
both individual and focus group interviews in data collection.
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Purposeful sampling will be used to provide concurring and confirming data
wherein, to as high a degree as possible, all variations on perceptions, experiences, and
attitudes related to the inquiry will be accounted for and understood, and, through
careful inquiry, establish appropriate selection of information through interviews, e-mail
surveys, participant observation and focus group interviews, according to the theoretical
needs of the study and the emerging model. The purpose of this is to satisfy the criteria
of adequacy and appropriateness of the data.

Careful documentation of the conceptual development of the project will leave an
adequate amount of evidence that interested parties can reconstruct the process by which
I will reach my conclusions. To this end, an audit trail will be constructed which will
consist of six types of documentation (Lincoln & Guba, 1985):
1) raw data, including electronically recorded materials from faculty and student
interviews, written notes from classroom observations, focus group transcripts designed
to uncover the range of perceptions and the extent of the affective content expressed by
the professors and students regarding their coursework and the people with whom they
associate professionally, downloaded on-line Internet documents stored on faculty Web
sites which have course materials and administrative information, and e-mail surveys
distributed to all students in the courses included in this study,
2) data reduction and analysis products, including write-ups of observation field notes,
interview transcripts, summaries and memos, unitized information, quantitative
summaries, and concepts, hunches and theoretical notes, including working hypotheses
regarding student and faculty perspectives;
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3) data reconstruction and synthesis products, including structures of categories such as
themes, definitions, and relationships; findings and conclusions which incorporate
interpretations and inferences; and a final report, with connections to the existing
literature and an integration of concepts, relationships, and interpretations;
4) process notes, including methodological notes about procedures, designs, strategies,
and rationale; trustworthiness notes relating to credibility, dependability, and
confirmability;
5) materials relating to intentions and dispositions, including the inquiry proposal;
personal notes including memos, motivations, and reflective journal; and expectations
which include predictions and intentions in an attempt to get a rich and thick
description;
6) instrument development information, including description of the pilot project,
preliminary schedules, observation formats, and surveys.

Audit trail information will also be available for use in assessing confirmability and
dependability. Also, by tracing a sampling of findings back, via the audit trail, to the
raw data, this information will be used in the determination of the extent to which data
and interpretations of the study are grounded in events rather than my own personal
constructions. Additional checks will include appropriateness of category labels, quality
of interpretations, and the utility of the category structure with respect to clarity,
explanatory power, and fit to the data. Care will be taken to use triangulation, grounded
terminology as well as inquirer terminology, and to the extent to which it surfaces,
negative evidence taken into account.
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Assessment of dependability will judge the acceptability of the process and the
extent to which all data have been accounted for and all reasonable areas explored as
well as appropriateness of any inquiry decisions.

Activities in the field that increase the probability of high credibility will be
practiced, including prolonged engagement, observation, peer debriefing, triangulation
of data sources for verification of the study, and member checks with other faculty and
students from whom the data were originally collected to be used for cross-checking
data, analytic categories, interpretation, and conclusions.

It certainly goes without saying that accuracy of reported information is a critical
dimension. With this in mind, the final stages of data collection will be spent seeking
feedback and confirmation from faculty, students, and administrators as well as
circulating working drafts among fellow faculty and graduate students.
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CHAPTER 4
RESULTS

4.1 Overview
This chapter serves to build a descriptive base by reporting experiences throughout
the semester and sharing results from all data gathering procedures and sources. In an
attempt to mirror the order of implementation of the various interview and participant
observation methods involved in the study, I will recount experiences that were related
to gaining access to faculty and students and then describe interview results followed by
a final summary of this chapter’s contents.

Without doubt, the face of higher education is rapidly changing; it will never attain
a steady state as long as technology’s contribution is involved. I must thank the
participants of this study for so candidly identifying how Internet usage applies to the
principles and essentials of good teaching and learning to which they firmly ascribe and
believe need to be nurtured in order for the university as an enduring institution, in
whatever form, to endure in the Information Age.

4.2 Fieldwork Experiences
In exuberant fashion, I set out to discover and record from students and faculty their
experiences and perceptions of best practices for Internet resource use in traditional
face-to-face classroom courses. Usually spring semesters tend to drag out, seeming to
take light years to complete, with May many pages deep into the calendar. Not so this
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spring. By contrast, this semester simply flew by; May made a surprise visit,
unannounced and quite uninvited. What appeared on paper to be a smooth, evenly
spaced timeline for implementation of the study, once under way and instantiated with
real human beings, came alive and began to take shape, soon gaining momentum.

Every available moment was occupied with sending and receiving phone messages,
e-mail messages, meetings, appointments, and interviews. Word of my study spread
across departments with faculty members curious to learn what I was doing and read
about my results. I joked that it takes an entire university to help me complete
requirements for a doctorate, just as it takes an entire village to raise a child!

I will now proceed to describe the results of the study, beginning with experiences
laying the foundation for gaining access to faculty and students. The scene is now set:
spring semester at the CCSU campus, participants waiting to be introduced.

4.2.1 Class Observations
Observing classes turned out to be an extremely valuable experience. I came away
intellectually invigorated, even pondering what it would be like to go back to being an
undergraduate again, saddened that I had never taken these interesting courses.
Professors in three of the classes — Economics, Geography and Statistics -- all had
computers with Ethernet network connections and 35-inch monitors in their classrooms.
They brought up Web sites and used them to answer questions and to guide their lecture
with supporting examples. For example, in the World Regional Geography course,
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Professor G directed the class to the Web site, “Cashmere for the Kasmirians” as well as
his own site with links to climatology-related sites. He announced an extra credit
assignment involving setting up a Web page with a list of Web site links related to the
course.

In the Economics class, Professor E used interactive Quattro Pro graphs and
spreadsheets that he designed to illustrate cost-push and demand-pull inflation, marginal
propensity to consume versus marginal propensity to spend, and factors which affect
and which are affected by changes in Gross Domestic Product.

As a third example, the class studying principles of meteorological analysis was
working on calculating space derivatives using finite differences; in the lab section of
class, they worked on overlaying pressure maps to trace changes by measuring finite
differences. Here, the Internet was used mainly to provide weather data and forecast
maps to supplement class lecture and lab.

Professors in the other classes which I observed made reference to Web sites, but
they did not use them for direct example or presentation during class. Professor C was
the exception, opening the floor, as was his routine at the start of class, for questions
pertaining to his interactive Web-based programming notes. Based on the questions
raised in response to this, it appeared that students had been making good use of his on¬
line practice quizzes and examples.
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4.2.2 E-mail Survey
The purpose of the e-mail survey was to make contact with the students in the
classes chosen for my study and to determine some preliminary information on their
background with computers and the Internet. Armed with little more than these survey
responses, I chose 20 students, ranging in reported computing expertise from novice to
experienced. Subsequently, I e-mailed each an invitation to hold an interview, and
embarked on my study.

E-mail questionnaire responses from students revealed wide-ranging computer and
Internet experience. In all, there were approximately 200 students in the 14 classes
surveyed. Questionnaires were received from 37 students for close to a 20% response
rate. This rate may have been affected by professors’ encouragement to complete and
return to responses to me. As previously mentioned, two of the professors offered extra
points on the final exam if the student completed and returned my e-mail questionnaire
and sent a copy along to the professor for proof.

Student computing and Internet expertise ranged from elementary knowledge of the
Windows operating system and a Web browser, which was the level of the majority of
students, to surfing and searching the Internet, participating in Web chat rooms and
Usenet newsgroups, to using statistical applications such as SAS and computer-aided
drafting packages such as CADKey. Limited access was the biggest barrier to Internet
use as described by the respondents and the convenience of home access was listed as a
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main advantage. All respondents reportedly used e-mail to communicate with friends,
fellow students, and less often with professors.

Without exception, all students made reference to the vast stores of information on
the Internet. Representative of these references, one student expressed, “The
Information Superhighway is a storage house of a wealth of information...And the best
part is, I can do this in an instance. It takes me only minutes to download information I
need for a report, research paper, etc. I frequently use the Internet as my home library.”

For the same reasons that some students reported liking the Internet, other students
reported dislike. As one student explained, “I dislike the searching through all sorts of
garbage Web sites for things I’m looking for.”

Students also complained about their experiences with excessive download time as
well as time spent searching for pertinent references and sources. Nearly two-thirds of
the students also commented that the Internet has helped them in their research and
problem solving. One student felt confident that her research and problem solving
would be greatly improved by Internet access. She explained, relief punctuating her
face, “Fortunately though, with the amount of information on the Internet, I won’t ever
have to worry about solving problems again.” Another student wrote, “The Internet has
given me a wider variety of tools to solve a problem which makes going about doing so
easier.”
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4.2.3 Student Interview Results
Aside from the fact that these interviews produced abundantly rich information, the
actual experience of interacting with these students remains most memorable, most
impressive. Looking back, more was going on with this interaction than simply an
exchange of information. The spotlight was on the student and they knew it. Some
students’ foreheads began to bead with perspiration, faces flushed; others clammed up
and needed some prodding. Once they began expressing themselves, listening to their
thoughts, data proceeded to flow at waterfall speed. Strained visages gave way to
determined expressions; I sensed that they felt good about being listened to, having their
ideas, comments, and suggestions seriously considered. This was a process of
transformation from a student learner, nervous, fidgeting, and constantly adjusting
seating position, to experienced participant, with a newly acquired sense of authority.
This was an interviewee imparting ideas, suggestions, and comments of recognized
importance and I was the inquiring, receptive interviewer.

From the outset, I tried to convey my sincere interest in what my student
participants had to say. Although they did not verbalize this, their upright posture and
mature and deliberate demeanor were telling perceptions that students felt they were
being taken seriously. I made sure they knew that their ideas counted for something,
namely, the stuff of my study. This may have directly influenced the way in which they
approached their interviews with such remarkable candor and determination.
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All interviews were concluded with an open-ended question designed to allow
unsolicited input. Interestingly, all interviewees offered suggestions for further and
earlier use of the Internet by students. Many felt that, as freshmen, students should be
required to take computing literacy if they demonstrated a weak background in this area.
According to students, these were suggestions born of experience having to learn the
essentials of computing and Internet access on one’s own.

4.2.3.1 Student Backgrounds and Extracurricular Internet Interaction
All students interviewed had, to some extent, worked with computers prior to
matriculation at CCSU. Most mentioned that they had only “dabbled in computers”
either with a computer at home, work, or school. Others made reference to having a
computer at home or using a neighbor’s computer. One student whose parents bought
her one for homework remarked, “I use it for surfing the Internet and for writing
papers...I’m pretty good on it because I use it as an everyday tool.” Some students
reported using the Internet for job searches. One individual who worked for a
construction firm explained that he was in the process of using the Internet to access the
Australian Consulate Web site, hoping to find information on employment opportunities
there.

Students who reported using the Internet prior to attending CCSU, as well as extracurricularly while at CCSU, identified primary uses for communication, recreation, and
information resource. As a recreation tool, in addition to e-mailing friends and family,
the Internet was reported to be used for information on ornithology, job searching,
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shopping for automobiles, tapping in to current stock market activity, downloading IRS
forms, searching for cooking recipes, finding a justice of the peace, scoping out various
vacation destinations before making actual reservations, purchasing airline tickets, and
playing chess.

Joseph used the Internet to study companies and perused their on-line annual
reports and company fact books. He referred to following Usenet newsgroups, working
with e-mail from Web sites such as HotMail and RocketMail, and participating in
discussion groups and listservs, as the key ways in which he interacted on the Internet.
James was reticent to purchase anything via the Web, “I need to see, taste, touch, and
smell something before buying it. I’m afraid I won’t get what I want - I’m not
physically touching it.”

Home access to the Internet was lacking for over half of the students interviewed.
Whereas virtually all had their own computers at home, most reported them as outdated,
all except Jeffrey, who happily reported that his father had made him a gift of a new
system, the standard litany of components described in detail. As James mentioned,
“I’m not plugged in at home...It’s better to work at school anyway...too many
distractions at home.”

Ann explained, “I never looked at [Professor S’s] Web page - basically because I
don’t have Internet access at home; unless I have to use it, I have no time to surf and
when I did try to use it, it took too much time - I didn’t get the right address -got
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frustrated and figured I’d write a letter instead.... Now my neighbor has a computer
connected to the Net so I can e-mail my sister and brother at their (neighbor’s) house.”

All but one student mentioned e-mailing friends and family; Ann, who said she did
not use e-mail much, explained that her friends worked at companies such as Pratt &
Whitney and warned, “ I wouldn’t e-mail to the office! I don’t think companies want
you to send their employees e-mail.”

A few students reported using e-mail to communicate with friends at school; as one
student explained, “it’s easier and cheaper than writing a letter.” Jennifer, with home
computer and Internet connectivity, reported using Web resources for writing papers.
She also enjoyed bird watching on weekends and accessed the Internet for information
on ornithology. In addition, she also used it to network with new people with similar
interests, by checking dates for geography club meetings and keeping in touch with
friends out of state. She also reported using e-mail quite a bit on a daily basis: “I’m
pretty good at it. I use it as an everyday tool.... I use it for job searches and look at the
federal government and associations sites which post jobs on the Internet.... I put these
sites in Favorite Places, along with map and weather locations.”

Laura explained with a modicum of comfort that her favorite Web sites for schools
and Geographical Information Systems (GIS) sites where she goes to download data and
“fool around with it.” She also downloaded recipes off the Internet, but asserted that
since her time was limited, unless she was working on a research project she could only
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spare one hour per day for recreation on the Internet. Laura also mentioned that she
searched the Internet “ to find out what’s going on locally...it’s easier than the
newspaper to find out about new movies and who can perform a marriage ceremony!”
She reported checking her e-mail once a day, qualifying this with, “I’m not a big
fanatic.”

Marcy had a computer at home but no on-line access there and consequently did her
Internet-based research at CCSU. She has not had any computer classes except the one
she took this semester, titled, Introduction to Management Information Systems. She
indicated that her knowledge of the material regarding the software applications in this
course was outdated and that in the past, the way she would go about learning to use
computer applications such as word processors, spreadsheets, and databases was by trial
and error.

One student had a previous job working at a repair garage as a bookkeeper and said
she did not use computers because, she complained, “my boss doesn’t believe in
computers.” However, since changing jobs and working for an insurance company she
vowed, “I’m goin’ to learn more about computers now.”

In the late ‘70’s, James began studying at CCSU as a computer science major. He
commented, “Way back in the days of the keypunch...Not for me!” So James
transferred to industrial technology, and went to work for a construction firm where he
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has been using computers to make estimates but mainly for data entry. Now he says,
“I’m heading for civil engineering!”

Rachael read and composed e-mail from home two to three times per week to stay
in contact with friends, family and her professor, Dr. H. She expressed a preference to
do much of her research on the Internet from home, “I’ve got it right here! Don’t have
to go to school...since I’d have to go early before class or stay after class.” She found it
very frustrating not to have access to most library holdings from home, however, she
will be undoubtedly pleased to discover if she hasn’t already, the newly added access
sites on the University’s Web page that have been recently made available by Library
Information Systems. Akin to Rachael, Laura asserted that doing research on the Web
was easy, but “it can also be frustrating when you can’t find what you want.”

Armed with a new computer and Internet access, Jeffrey was off and surfing the
Web. He reported a changed attitude toward using computers since his boredom with
obsolete software was taken care of by his father who gave him a new computer with
14” monitor, color printer, digital encyclopedia, Works for Windows, and an application
which creates name tags and labels. He continued to proudly explain that he also was
given a subscription to Global Access, an Internet service provider, costing $90 for six
months. “I was really bored with obsolete software. Now I enjoy working on my new
system which my father got me.”
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Students reported, both directly and indirectly, positive changes in attitudes toward
computers as they acquired new or updated systems. For example, Marcy once found
word processing hard when her skills were very limited. She felt there was too much to
know and was thus scared off. When she bought a computer for home, her attitudes
changed. “I got a computer at home and it made me less anxious. I found it easier to
work with computers then. Now I’m not sure what I can do on the Internet. The best
thing is that there is a wide variety of information and I can just pull off stuff. If I want
a picture, I just download it!”

Some students referred to their fear of the Internet, largely because of their lack of
access and hence low degrees of familiarity. Joseph suggested that the more faculty
members become Internet proficient, the less fearful students will be. He explained,
“Teachers need to learn more Internet...There are lots of students who fear using it.”
We have here a unique situation in that both faculty and students are learning about the
Internet together, each informing the other and encouraging the other to increased on¬
line interaction.

I realized from listening to several students (not to mention also a professor!) that
the use of a search engine such as Lycos is growing in popularity to find a link to an
interactive site. One student described the three-step procedure to download the
necessary software plug-ins and the $25.00 fee to use an interactive chess program.
With careful and deliberate thought, he recounted highlights of matches he played on
the Internet with people from Germany and Brazil. He also reported e-mailing the Vice
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President of the Connecticut Chess Association about chess tournaments in the state.
His expressions of interest, enthusiasm, and engagement were quite obvious, especially
as he went on about experiences sending messages to opponents, exchanging tips and
joining the International Chess Club.

All of this conjured up scenes in fond memories, reminding me of my own similar
displays of enthusiasm manifested in much the same manner. (As an avid second
grader, each morning I faithfully recounted in painfully complete detail my previous
evening’s activities to Miss Patricia, a teacher whom I idolized. In retrospect, it is clear
that she deserved a medal for her award-winning patient ear that survived my daily
reports, never letting on that perhaps their importance may not have been appreciated as
much by those other than myself. Chatting in the hall beside the old oak classroom
door, Miss Patricia and I began each day of second grade.)

4.2.3.2 The Internet as Vehicle for Learning: The Web and Mindweaving
4.2.3.2.1 Preliminary Computing Experience
Students cited general education courses in Management Information Systems and
Computer Science as their gateway to computing, often saying that this was their first
formal experience learning about software applications and Internet access techniques.
Judy suggested that there be “more instruction in the less computer-related courses such
as history and English - they say it’s out there [on the Internet] but we need
direction...maybe computer courses should be an actual requirement.”
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When Marcy took her first computer course in Management Information Systems at
CCSU, she was unaware of free e-mail and Web access through the University:
“I was just left in the dark!” She firmly supported a computer literacy requirement for
incoming students: “I definitely think that Internet and computer courses are needed for
freshmen.”

Jeffrey agreed, as his statement suggested, “Students need to incorporate
technology into their courses; they need fluency in the Windows environment.” He
immediately followed with an Internet site reference to Microsoft’s Web home page and
stated,
“Encourage students to research newspaper articles in depth [using this site] and to see
video clips, weather forecasts, stock quotes, and sports...you need quick access to the
Internet and you can get it through this site.”

So often heard in classroom hallways was the classic comment: “I don’t know why
I have to know this...I’m never going to need it after I graduate!” Interestingly enough,
Jennifer and James, along with the others, indicated just the opposite with respect to the
long-term and far-reaching importance of Internet use. According to Jennifer, "The
Internet is an important tool to students today. I used it on a daily basis this semester to
cross-reference information and get data; the Internet is an important tool in society
today. Even after I graduate it will still be an important tool in my life - even for
enjoyment!”
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Most students also referred to having taken an introductory course while at CCSU,
some lamenting the fact that they had not taken the course in their first year at the
university. “Make a Management Information Systems course a requirement for
everyone!”, exclaimed Joseph.

According to Ann, a non-traditional student majoring

in accounting and just recently beginning to overcome her fear of computing largely as a
result of taking an MIS course which she admitted, “This [course] was my first and only
experience with Internet access.” Lowering her head and looking at me straight in the
eye while smiling wryly, she confessed in a soft voice, “I almost got kicked out because
I knew so little!”

4.2.3.2.2 E-mail, Discussion Groups, and Listservs
When asked for their perspectives on best practices for using Internet resources in
their classes, almost all of the students initiated their response by talking about e-mail.
Rachael used it from home to stay in contact with her professor, Dr. H, while Ann, who
did not have home Internet access, used e-mail very little since she had to do so from
her neighbor’s computer.

James used the Internet to e-mail friends and communicate with fellow students
regarding homework information and e-mailed class assignments. He also contacted
students from other universities in various chapters of the American Society for Civil
Engineering (ASCE) about the most recent sets of rules, regulations and questions for
the annual concrete canoe competition. He also mentioned using discussion group
software where students post questions as well as answers to other questions. “This can
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really help out other students...like where is the competition this year -1 knew so I sent
back that information”, he explained. Nonetheless, he expressed caution about
believing what he read in this discussion group.

For something as important as official competition rules and regulations, according
to James, “It’s also better to get the rules and regs straight from the horse’s mouth...I
don’t accept it from another student. The committee changes them every year, so I go to
the ASCE Web site, print them up and send them out.”

Laura also mentioned that e-mail made it easier for her to communicate with other
students and professors and that this mode of communication helped her develop an
intellectual relationship with her professor. She revealed that she was naturally shy and
found it more “comfortable” to communicate via e-mail at least for the first half of the
course or until she got to know everyone in her class. “Relationships are more
accessible with profs and communication is better; for example, I used to send e-mail in
the mornings and usually got responses by afternoon or the next morning.” She also
indicated that her SNET Internet access at home was extremely worthwhile. Laura, on
the other hand, did not like using listservs. She would rather not have her
communications broadcast to all members of the list.

Jennifer had positive things to say about using e-mail to communicate with her
professor.

“Dr. H preferred that his students used e-mail to communicate with him”,

Jennifer explained. “This was a good way of communicating since he gets back within
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24 hours. You knew what he felt about what we did sooner. With our schedules so
busy, this way was better to communicate with Dr. H.”

Jennifer also felt that e-mail was beneficial to students as a writing exercise in
itself. “Students become stronger writers. They’re able to think and express points
rather than just standing there trying to explain it to a person. I have become a stronger
writer because Dr. H had us e-mail everything.” She added that her professor required
that all assignments be submitted electronically by e-mail. She also talked about
communicating with friends on campus via e-mail, “unless, of course, I see them”, she
pointed out.

Along with Laura and Jennifer, Judy also talked about e-mailing questions to her
professor. She indicated that e-mail works quickly and appreciated having this
professor e-mail assignments and return comments. She explained, “It’s easier when
the professor e-mails assignments and comments about things I had done...Our
professor wanted us to use it - only e-mail - not hardcopy for anything.”

4.2.3.2.3 Student Research on the Internet: Various Strategies
Students consistently referred to another best practice of traditional courses,
namely, the use of the Web for research. They often cited their favorite search engines,
commenting on the necessity of being able to refine search responses with ad hoc
techniques. A common response was, “I narrow my searches on a case by case basis.”
As Rachael explained, “ Sometimes you have to use information about a related field to
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get to know what you need to search for next. In science there’s not a lot of stuff on
some topics.”

Students reported both successes and failures in their searching activities. Marcy
reported using Infoseek and Lycos, indicating that she looked for sites that had to do
with her topic, or otherwise, she explained, “if I know, I just type in the address.”
She discriminated among references by looking at their abstracts as presented by the
search engine. Her solution chain when having a problem followed these steps: she first
asked friends for help, then someone in the computer lab, and finally if her problem
remained unsolved, she contacted her MIS teacher. As Laura explained, “Every time I
talk to someone I learn more about the Internet. They tell you how to find things;
otherwise it’s hard getting through the garbage.”

Doing research on the Web, reported Laura, “is easy but can also be frustrating
when you can’t find what you want. I use the Web for almost all my courses.

I look at

different university Web sites that are well known for their credibility.” She continued,
“If I didn’t have such time constraints, I would do research more thoroughly. I wish
search engines were more specific, Infoseek is the best one. But it’s hard to find files
with search engines.”

Jeffrey explained, “I use different search engines, AOL, NetFind,
Lycos...sometimes I know the site and go to it...like for food, TV shows, information,
for example, on Michaelangelo, I just type in his name and I get lots of sites, oh,
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between 700 and a thousand!” Jeffrey also described the difficulty he had getting “what
he wanted” when searching the Web. It was very easy for him to lose focus and to “get
side-tracked”, as he explained, “I use the DogPile search engine ( www.dogpile.com
)...it’s a Web engine’s Web engine. I still have trouble finding what I’m looking for; I
get lost in the advertisements.” He proceeded to go to the bookstore and look for Web
sites in magazines; from there he then visited those Web sites. These site references
were thus validated for him based on the credibility and reputation of the chosen
magazines.

Marcy stated that “the Web is real good for research...There’s more information
than in the library.” She seemed to like the control and self-efficacy that working with
the Web presented to her. Before the development of the Web browser, the Internet was
a rather awkward to interact with. Marcy now reported that, “The Web is real user
friendly...It’s easy to find things out and I can go at my own pace. There are no limits. I
can look up anything I want and it’s all updated.”

Jennifer agreed, “It’s easier for students to access information on the Internet...The
access is 24 hours a day, 7 days a week.” On the other hand, she comments on the
stylistic content, or the “look” of various Web sites saying, “some sites are difficult to
read and understand, especially when they have too many windows and banners running
across the bottom. Advertisements also distract me. These pages have too many
windows [frames] and aren’t very user-friendly.”

98

James agreed, “Since I was in high school, the Internet has become a lot more userfriendly; if it looks too technical, I’ll stay away, but now I’ll look further to see what it

Marcy continued to explain that with these kinds of pages, the person interacting
with this interface needed to know how to use it in order to use it effectively.
“You have to have a clue ahead of time”, she explained. “Searching and finding what
you want”, she commented, “takes an inordinate amount of time.” She used the term
“window” to mean a graphical user interface environment. Continuing, she stated,
“Once I get into a specific window - someone’s Web site, say -1 want to stay rather
than switch out - otherwise it gets too confusing.” In other words, with respect to Web
page style, she disliked clicking on a chunk of text and being hyperlinked to another site
with a totally different look. “It’s so easy to get lost this way”, she warned! Joseph, a
self-identified visual person, felt that Web pages that were mostly text-based were
“boring.” He suggested, “Make them more visually attractive and interactive. Tables,
shading, and frames are good.”

Jennifer also brought up an important “pre-educational” or recruiting function of
Web resources. When she was “shopping around” for a school to transfer to that offered
the program that she wanted, she came upon CCSU’s home page on the Internet. She
was able to peruse course Web pages from various professors at CCSU in her efforts to
decide on a program based on professors’ teaching philosophies, course content, and
requirements. “The Geography department has a good Web page. I read on their home
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page about the instructors in the Geography Department. It was easier to decide.” She
also used the Web to look for bibliographical references for her papers. “I use the
Environmental Protection Agency (EPA) Web page and the US Geological Survey
(USGS) Web page for references, and I back up other sources when I go in to work at
the DEP (Department of Environmental Protection), that is, with other people there. I
try to see if they are also using this information so I can consider it valid.” This
introduced the issue of student use of the library and its relation to use of the Internet for
research.

Rachael much preferred to use the Internet for her research rather than the library
because she had access from home. “I’ve got it right there; I don’t have to go to
school....The library is a pain in the butt; I haven’t used the library a half-dozen times in
all my four years here. It’s a very time-consuming process to use the library. People are
in speed mode, they don’t want to spend four hours when they can spend two.”

She reported frustration at not being able to access the library from home without
often getting busy modem responses. She turned to using Lycos, Altavista, and Yahoo
for Internet searching. “They give you an option to use a more advanced search, but you
definitely need to know a clue before you research something!” “It comes down to
convenience”, she explained. “I can look like whatever I want to and sit in front of the
computer and do what I want to do.”
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She was able to get most all of her geography data and maps on the Internet.
“The library is not really needed. The information is not current enough...English
majors read books so there’s no need for them to go to the Internet. I think they’re
afraid because they say it’s too complicated. They have a safe library...no one’s ever
shown them how to use computers.”

Jennifer explained, “Lots of instructors don’t want to use the Internet because of the
uncensored quality of the material.” Her professor did allow — in fact, he encouraged —
his students to use Web resources for their research. However, Jennifer explained that
when she found references on the Web, she went to the library to look up the references.
“You know they’re in hardcopy. The library is more trusted.”

She judges the validity of Web references and papers by the ability to back them up
in the library. Marcy feels that the Web has more information, especially more current
information than exists in the library. She finds the Web easier to use than the library.
Regarding the library, she asserts, “I get too lost in the library. Then when I do find
where I should be looking it’s either not there or pages are ripped out...too much
hassle...I’ve been at CCSU three years and I’ve hardly ever gone to the library!”

Full acceptance of the correctness and validity of information on the Web is not
here yet. This may require a cultural attitude adjustment toward the resources published
on the Web. As an example of this sentiment, Laura felt rather uncomfortable about
writing an entire paper from sources found on the Web only. Since the paper was on the
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3 Gorges Dam in China, she was unable to use newspaper articles, but rather used press
releases found on the Web. “I OK’d that with my professor first”, she assured me. She
added, “I had a hard time making the transition from libraries to the Internet. I’m forced
to use it now. I’m having a hard time accepting it!”

James also mentioned using e-mail to contact his professors, specifically referring
to his Economics, Management Information Systems and Statistics professors. Marcy
found that collaborating with other students and teachers via e-mail was easier and
faster than contacting them either by phone or in person. Laura found that listservs were
extremely helpful in sharing and broadcasting information for her Anthropology course.
“If you can’t find information, get on the listserv”, she advises and continues, “Listservs
show students there are a lot of different viewpoints.” She cited questions which her
class had about a certain archeological site in Connecticut. “If people want to sell land
and they don’t know what to do, they can ask about it”, she added. For example, she
explained that questions such as this one could be posted for students to “see how
Canada or Arizona responds to this site, then you can see different political viewpoints
and responses.”

According to Rachael, “Internet resources are very helpful. I use it [the Internet] to
look up the toxic release inventory for different companies in different towns - the list
of chemicals that they release - any release via air or water needs EPA permit; IRIS
database tells you how bad the chemical is for you...carcinogenic or nausea.”
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4.2.3.2.4 Internet Resource Use in Courses Taught by Traditional Delivery Methods
Each student was asked to change hats and assume the role of teacher. When asked
how they would make use of Internet resources in their classrooms, most students
replied that they would push students to do what they had to do as a student. Jennifer
explained, “I would go get references on the Internet and would back them up with
references in the library.” She added, “I would use the Internet a great deal for teaching.
I would have a computer connected to the Web right in my class so I could go to certain
sites and show students stuff right during the class period.”

Many students explained that they believed that the Internet offered many resources
and one assured, “I would test the validity of sites before I suggested them to my
students. There are lots of things on the Internet - that’s what makes it valuable.” She
went on to explain about her paper, “Climate Change Affected by Global Warming,”
which she wrote this past semester and attributed its quality to the Internet resources
used.

With respect to access and familiarity, Ann stated very matter-of-factly, “Professors
should not assume all students have access to and familiarity with the Internet at home.
I would take it into consideration that all students may not have Internet access at home
when I gave out assignments.”

James explained that he is a visual learner and that he would pay attention to his
students who are visual learners by giving them plenty of Internet sites that had a mix of
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both text and graphics. “I don't really purchase anything over the Web. I need to taste,
touch, and smell something before buying. I’m afraid I won’t get what I want...not
physically touching it.”

This suggests that, as a professor, James would still not trust the information on the
Net. Referring to questions about unknown Web authors’ articles on the Internet he
said, “Is this a guy spouting his opinion or is it important? First, I would tell students
about search engines and that they should be aware that information is there ...know the
author or beware!” He commented, “Lots of information is incomplete, just being
created, just in its infancy; much doesn’t go far enough and I end up sitting there, not
accomplishing what I wanted. I would give my students plenty of direction on what’s
important and what to stay away from.”

For James, the process of learning is as important as the content of what is learned.
He explained that if he were considering a design problem in a civil engineering course,
he would have the students learn how to draw a sketch of what they’re designing
manually first and then to use the computer. “I want them to really see the process.
They need to know what they’re looking at and know the limitations...If you do it
yourself you can see why something looks correct or not. Then you can go to the
computer and change parameters and have AutoCAD produce different drawings.
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He continued to discuss the importance of the logic process in methodically
stepping through formulas. “Follow the [formulas] down so you can see where you
went wrong. If you just have numbers, it’s hard to see where you went wrong.”

Marcy would have her students become familiar with the Internet sooner than she
did (which was in her junior year). She would also use the Internet as a teaching tool,
having her students use it to find out information and to do assignments. “I’d have them
look up what the digestive system is like on the Internet, for instance.”

Marcy also warned that she is aware of the potential abuses of Internet use by
students. She expressed her fear that students will get too dependent on the Internet.
“What will happen to libraries?.... Teachers may depend too heavily on the Internet to
teach their classes...You know, you never know what you’re going to find on the
Internet.”

Jeffrey would show his students how to use the Internet in a systematic way in order
to solve problems. He would also show how to limit searches by using key words and
specific search topics. “If they are doing a paper on, say, teacher competency, I would
suggest that they search starting with a topic such as student teachers.” He commented
on the wide variety of information on the Internet and would encourage his students to
explore. “I’d have them learn about persons, things, major events...Just type it in and
learn more about it.” Jeffrey would also encourage students to lesearch newspapei
articles in depth. He would have them use Microsoft’s home site (home.microsoft.com)
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for news, video clips, weather, stock quotes, and sports. “They need quick access to the
Internet and can get it through the above site.”

Jeffrey would also emphasize that the Internet is a great tool for learning, but would
also stress, “use your mind first...it’s like teaching how to add...first you do it by hand,
then on a calculator. The students will become inefficient and useless if they’re not
using their brains.”

Jeffrey would readily incorporate technology into his courses. “How much should
students know?”, he questioned. “Is [technology] affecting the way students learn?” He
reiterated that he wanted students to use their minds first and then use the Internet as a
learning tool.

Laura recognized merit in use of the Internet for teaching; however, she also related
a caveat. “If I were teaching I would use the Internet for most recent insights and
opinions. It can broaden the spectrum of information but I would emphasize that
anyone can put anything on the Internet. It can’t always be trusted.” She believed that
research needed to be balanced between library, the Internet, and face-to-face interaction
with experts and peers. She would encourage students to do preliminary research on the
Web and to then go out in the field. “We want freedom in research [provided by the
Web] but it can also be a crutch. It’s easier to stay home than to go to the library or seek
people out. Research has to be balanced. Go out into the field also!” For example, she
was able to find a comprehensive plan of development for a town she wanted to
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research on the Web. She accessed this document, and then was able to proceed by
going out to that site. She emphasized that she would use the Internet to show students
that there are a lot of different viewpoints and responses to questions.

As a professor, Rachael would tailor her use of the Internet to the course that she
was teaching. She would introduce students by using the Internet in class as a
confidence builder and visiting various sites particular to the subject. She would direct
her students to do independent research for different class assignments leaving class
time to provide and communicate life experiences along with textual content and
lectures from a variety of sources. Then she would direct her students to Internet
research. She would say, “Here’s the Internet, now go find out more about whatever!”

Judy had recently located an on-line help desk while surfing the Internet. She
mentioned that she liked it very much and that it was an interesting and simple concept.
She liked the idea that there was someone out there to explain things and from which to
get different perspectives. “It’s interesting to get their side of it even though the person
is a stranger”, she remarked.

Judy then jumped to speaking about Internet searching and explained that she
would show her students how to narrow their searches, citing experience in philosophy
class where she first types in the topic, see broad things available then is able to choose.
She mentioned that these broad results can “trigger something that might not have been
thought of initially.” She would also have a Web page which would state her
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philosophy of teaching. If she were teaching history, she would try to make it more
interesting by including “outside projects” from the Internet which would be used in
relation to coursework. “On-line sites could be used together with the classroom
experience to get lots of different points of view on ‘gen ed’ courses in particular. It
would put a different twist on things to get, say, history folks interested in using
computers.” She referred to the importance of having her course syllabi on-line which
would include a description of her teaching style.

Judy alluded to the way in which her Management Information Systems course was
taught. “I would use the Internet in my class similarly to what we had in the MIS
course. We had to apply what we’re learning - make instant connections - and
immediately learn what you know and what problems we were having.” She continued,
“We had to write down the steps we used to find something so that if we were not
successful, the prof would be able to give the right steps as necessary. I would do the
same thing in my own class.” She also would use a discussion group which she stated,
“is good for posting problems - a communication based page on what’s on the
Web...emphasize actually doing it.” Like many students, Judy explained that she is a
visual learner. When she sees the actual screens of Web information, she then is able to
focus on what she’s looking for — rather than on typing in “just a lot of steps.”

4.2.3.2.5 On-line versus Traditional Course Delivery
When asked whether or not they would be interested in taking a course if it were
delivered totally on-line, most students were very cautious about answering. “If it were
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100% on the Web, I’m not sure how effective it would be. Any class can’t be well
rounded if it’s 100% anything. The Web is a good resource but other resources are good
also”, observed Rachael.

In the course of discussion during the interview process, it was not unusual for
interviewees to admit willingness to try taking a totally asynchronous on-line course.
As Rachael related, “I would not be intimidated if it were all on the Internet.”

“On-line versus traditional depends on course content and circumstances such as
distance and family. If you’re of traditional age, probably you would prefer coming to
class”, explained Joseph.

“I don’t think I’d take such a course”, Jennifer stated, “I’m a visual type of learner.
I need to see and hear it in order to do it. When I was in high school we communicated
via satellite with a community college in Arizona -we talked to the professor on camera.
Human interaction is a very important part of life. You don’t get the camaraderie that
you get from class.”

In reference to taking on-line courses James mentioned, “I have a problem reading
things off a screen; I’d rather read off paper; but if I downloaded it, that’s not what
taking the course is about. If it was a course that was entirely on the computer, like
AutoCAD for engineering drawing, then an on-line course might be interesting.”
Apparently James felt that if a course was delivered via the Internet, that taking
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hardcopies of screen dumps, along with the downloaded documents, would somehow be
a violation of this course delivery mode.

4.2.3.2.6 Future Changes: Hybrid (Web and traditional) Course Development
When asked about suggestions for future use of the Internet in courses, many of the
students of junior and senior standing freely offered strong opinions.
“More classes should use the Internet...The skills I used on the Internet with respect to
[the course on] Environmental Management are the same skills for finding out other
things such as finding a job, a bank, a car, books...There’s that one little thing that
someone needs to show you - and you’re off and running!” Rachael’s attention was
diverted for a moment and I joined as we both glanced out the window at a squirrel
scurrying along a flimsy tight-rope tree branch. This was followed up with, “computers
are much a part of everything in the real world. Schools should prepare students on
computers.”

Nearly all upper-classmen interviewed were overwhelmingly in favor of requiring
technological proficiency of all students. They reported that computing literacy should
be a university requirement. “A mandatory class would be so beneficial!”, explained
Rachael. “There are still lots of high school students without computer background.
Yeah, we know it [Internet interaction skills] now but why didn’t we arrive on campus
as freshmen and be taught this stuff?”
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Along with the math placement exam, she recommended that a computer skill
placement test be administered to all incoming students. She asserted, “College helps
prepare students for the real world; therefore since computers are part of the world, we
should teach computers.”

Ann emphasized the importance of having an Internet course for incoming students.
“It would be very nice to have an Internet course! Freshmen are going to need it and
people who are non-traditional students such as I who haven’t grown up in a computer
world.” In favor of a computer and information technology requirement, Jeffrey agreed,
“Like English 110, Internet literacy should be part of the regular curriculum.” Ann
continued to suggest that it would be helpful if the Student Center provided students
access to more computers with Internet access.

When asked about the desirability of a program whereby students could purchase
laptops at discounted rates through the university, Ann responded, “That would be just
nice because I have a very old computer that doesn’t read the new programs. I have
Windows 3.1 so I’m stuck.” After pausing for a moment, she added, “If they opened the
lab earlier - that would be nice.”

Regarding student Web pages, all students interviewed were more interested in
looking at others’ Web sites than having their own. All either didn’t comment at all or
responded that having their own site would not be very advantageous for them. As

111

Jeffrey stated, “Not right now for my own Web site, maybe in the future, but as of now,
it’s not too important.”

4.2.4 Faculty Interview Results
4.2.4.1 Overview
Presentation of faculty interview results will proceed by introducing each of the
seven professors. It will include each of their perspectives on Internet application use in
current teaching and learning practices, such as e-mail for virtual communication, use of
Web pages, opinions on asynchronous courses, and future plans for Internet resource
use in their courses. I chose to present the faculty individually because I wanted to paint
a complete broad stroke picture of each person’s perspective. Given that eight faculty
were included, I decided to give the spotlight to each in turn. I hope this creates a nice
contrast with my method of presenting student interview results clustered by interview
topic.

All professors interviewed were interested in and proficient at using computers as
instructional technology tools. Many were self-taught on using Web resources, building
Web sites, and designing Web pages for themselves. Many reported the added
inevitable burden of being ascribed the role of departmental computer guru, i.e., the
person that faculty members turn to for help when they run into a computer-related
problem. One professor specifically mentioned helping his faculty with e-mail and
Netscape for Web access. One had successfully experimented with the compressed
video technology and CU-See-Me software out of Cornell University for two tele-
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meetings with Emory University during a course in legal and ethical issues in computermediated communication. “I find out a little as I go”, explained one professor, “I’m
trying out Adobe Acrobat for file formats now.”

When asked to comment on their use of Internet resources in their classrooms, all
professors were eager to provide abundant feedback. All were enthusiastic about their
use of technology and the Internet in their courses. The consensus was that they all
looked at the Internet as providing an ancillary function to students’ coursework and
used it in varying degrees of integration.

Also, the ways in which Internet resources

were reportedly used varied with the level of difficulty of the course. Regarding the
extent to which the Internet was used in their classes, an interesting commonality among
interviewees was marked by the obvious difference in attitude and approach toward
lower-level and upper-level classes.

4.2.4.2 Professor C
Professor C, a first-year faculty member, told of the way in which he went about
learning new things about the Internet, “I try to figure things out on my own and do it
without reading the instructions; if I fail, then I’ll try reading the manual, and as long as
a person knows it, I’ll ask, but I like to minimize this.” He continued, “Seven or eight
years ago I thought computers were useless; now I use computers for everything! For
computational chemistry where we measure the energies of molecules and rates of
reactions for my thesis and while I was in graduate school I was system administrator
for a Win95 network.”
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Professor C gave assignments on the Internet, “structured Internet assignments”, as
he referred to them. He would also have his students use Internet search engines to find
references before using journals. “I have them search to see if the information is out
there first.” Professor C also used the Internet differently in his upper level courses.
For these courses, he had his students use the Internet as a resource, telling them, “It’s
there; you’re expected to use it.” He continued, “I found a data base compiled in Leeds,
England called Promise, and I have them use it for information on vanadium-electronic
spectroscopy and bioinorganic chemistry in general. The data illustrate the different
ways to look at a compound: vibrational, rotational, nuclear, and electronic.” He also
liked having his own Web page which he uses to distribute information to students. He
explained that he set up links there so that he bypassed writing long URLs on the board
which students would incorrectly transcribe.

In his lower-level courses, he had his students use the Internet in the same way that
he did, namely, for searching. With respect to e-mail, he did not have a distribution list
for the lower-level courses because “there are too many kids!”, he explained. In the
upper-level courses, however, he did use a distribution list: “I have students send me
their e-mail addresses, and then I put them on my distribution list.”

On his page he had his syllabus for each course, answers to problem sets and exams
and especially for the lower-level students, he put up a review of the previous class with
the “high points” in order to help them become familiar with the concepts. “I know
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some of my students use my site -1 told them that they had to look at my site and find
three links to the outside world, not on CCSU campus.”

Students complained when his site had not been updated. “I get a whole spectrum
of responses. Eventually they’re all able to use it to varying degrees. Most of the
freshmen are positive, but not all”, he reported.

In his upper-level “synthesis” class, his students went to the Web to searching for
procedures for what they have to make. “They have to find resources from the Web;
they need to find the sites, and, based on where the site is located and whether it uses
academic and/or journal references, they are to judge whether to use them or not...Chem
sites are usually OK”, he explained.

In the future he pledged to try to update his site more often. “I started out doing it
once a week, then it degenerated to twice a week to now, monthly”, he confessed. He
spoke of plans to incorporate a lot more computer work into the labs, “For inorganic,
I’ll have them do more analysis of data and I’ll add computational modeling also.”

Regarding on-line courses, he believed that students needed to be proficient with
computers and the Internet to be competitive in the workforce. He did not think that
whole courses should be offered on-line. “There’s something to be said for that
personal touch in the classroom. Otherwise it’s difficult to gauge a student’s
understanding. I don’t think a student is getting his money’s worth that way. The

115

Internet is a tool to get information to the students. It should not be the be-all and endall of the educational process.”

4.2.4.3 Professor E
Professor E uses CNET on-line for news, television, and exploring new information
resources on the Internet. He indicated that students also send him URLs all the time.
In his teaching, he encourages students to go to the Internet before the library but warns
students of the dangers of taking things at face value. “Government sources are usually
OK, I tell my students”, he remarked.

In his lower-level courses he distributed via the Internet material such as course
supplements and homework assignments. He puts code numbers on tests and then posts
the grade on his Web site, which he runs from his office. He also posts answers to
homework assignments. In class, a computer connected to the Internet is used to project
PowerPoint slides and Quattro Pro spreadsheets with interactivity. Parameters to
equations are changeable and graphs can be generated based upon these varying
parameters so that students can see illustrations of cause and effect.

With his upper-level students, Professor E had students search for data frequently
and provided suggested external links on his Web site. He has them using the
University of Michigan Federal Web locator for economic data and data on the federal
budget. He recommended that students refer to the government documents on the Web
rather than those in the library because of the up-to-date nature of Web information.
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One important difference for Professor E between lower and upper-level course
Web use is that only in the upper-level courses does he post lecture notes. He then
encouraged students to bring the lecture notes to class and annotate them as needed.
“This way they can concentrate more on what I am saying and on classroom
interactions”, he explained. He also found, however, that if he posted a bar chart
distribution of grades and averages, that the class after the test was not populated. He
hadn’t decided yet what he planned to do about that situation.

When asked how he felt about totally asynchronous on-line courses, he replied,
“I question whether it’s the right medium for teaching. There’s something to be said for
1-on-l contact in the classroom and the immediacy of the classroom experience.”
After some thought, he added, “maybe it would work for older students but probably not
for freshmen who are not necessarily technologically literate. I’m concerned that they’d
get someone to do the work for them.”

Professor E then paused and summarized, “Classes should not be taught 100% over
the Internet.... Before the Internet I did it the hard way. I had to use unprotected
directories on my VAX account, store files in ASCII format, used batch files to
determine who was logged on, and used distribution files on the network. It was a big
job.” He reported that the Internet made things easier for his students, at least half of
whom have computers at home. “Internet access at home is an alternative now, whereas
it wasn’t previously”, he added. Another thing he pointed out, “I’m not teaching
computers, I’m teaching economics - I have to keep a delicate balance.”
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Regarding e-mail. Professor E indicated that he feels strongly that it helps keep
students in contact with him. “They e-mail me when they’re not going to be in class,
and I get e-mail from students who are very quiet and may not otherwise contact the
professor directly. They don’t want to question the teacher in front of everyone, but at
night if they have a question they will use e-mail.”

4.2.4A Professor S

Professor S disagreed with Professor E regarding the kinds of course-related
information that should be posted on his Web site. “I’m a firm believer that course
notes should not be on the Web”, he stated. He did refer his students to the Web for
background resources which add to the course content. Nonetheless, as mentioned, he
stands firmly opposed to putting all course notes on the Web. For his introductory
meteorology course, he posted his syllabus, course policy, the intention for the course
each week, the exam schedule, a recap of the previous week’s work, and a quiz. He
administered four quizzes monthly from his Web site. At midnight of the last day of
each month he takes down the quiz and puts up a new one. He did this mainly to get
students familiar with using the Internet and emphasized wanting to be fair to all
students, including those who did not have Internet access at home. Consequently, he
would give 5% extra credit even if an incorrect answer was given, just to motivate
students to work on answering, sending and receiving messages via the Internet. He
found that 25 out of 40 students answered the quiz, with about 5 or 6 waiting until the
last day the quiz was available.
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For his upper-level meteorology course, Professor S used Web demonstrations in
class frequently, referring to weather-related sites. He also has students from his class
working in the weather lab using HotDog Pro, a hypertext markup language editor, to
update the Web site. Also, Professor S reported that he had many links to weather sites,
in particular the one at CCSU, from his own Web page. The weather site at CCSU, he
added, gets on the average 600 hits each month.

When Professor S went about learning about a 3Dfx graphics card for his new
computer, he accessed the company’s Web site, looked at the frequently asked questions
(FAQs) to find information pertaining to his questions, looked for updates on device
drivers, and accessed DejaNews to search on 3Dfx graphics cards. He also subscribed
to USENET newsgroups such as alt.3Dfx. He explained that he preferred BabyBlue
newsgroup at cs.babyblue.ya.edu to the newserver at CCSU since the one at CCSU is
somewhat more limited.

Professor S also talked about his daughter being a student at the University of
Maryland where all students are assigned an Internet Protocol (IP) number with a
suggested computer configuration and able to purchase an approved Ethernet connection
kit including a cable, card, software and manual, at the University bookstore. He
advocated this procedure for CCSU.

An example of effective use of the Internet for teaching was explained by Professor
Storm as using a multimedia equipped classroom and on a good weather day (meaning
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anything but what the lay person would consider a good day!) doing a 10 to 15 minute
project during class time on weather from the Internet. “Students relate to that.
Students look forward to it, not so much by themselves, but in a class with an average of
40 students they break into sections for the Net-based lab”, he explained. He also
mentioned that he never puts exams up on the Web because there’s no control over
who’s taking them. He did post practice quizzes on his site. “There’s no control over
the quizzes I put up there; that’s why I don’t care about the answers. In my lower-level
class, I assign a term paper and tell them I prefer it done on a word processor. They email the paper as an attachment for comments and feedback, but the final version I tell
them to have a hardcopy when they have to hand it in.”

Professor S was very much in favor of all students having computers. “They would
like more Web exercises to download in other labs and they’d be able to do that at
home. Students relate to real-time stuff, not classic cases 20 -30 years old!” He
continued, “If there was a tornado in Disneyland, they could track it; they could identify
with it since they just heard it on the news.” He would also like to teach more topical
material such as the Blizzard of ’93. “Students can experience and therefore identify
with it”, he noted.

Future plans included developing more Internet-related exercises and having
students go on to the Web to find sites. Professor S intended to prepare exercises with
links and put up weather map images and radar images on his Web site which would be
changed regularly with the same questions used for all images. He explained, “I can
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change exercises very easily by putting up links to different images day to day, each
semester.”

4.2.4.5 Professor B
According to Professor B, the Internet provides limitless information access but
also presents a double-edged sword since the student must sort and verify this
information and its sources. “For the environmentally-related courses, information on
the Internet is more timely and has more breadth, especially the information which is
used for air pollution management”, he explained, continuing, “One of my students
stumbled on a site about organo-methyl mercury on the Internet. I would have found it
eventually but it was merely found sooner. [It has] all you need to know.” He had his
students find the code of federal regulations and spatial-related data on-line: “For
example, the Federal Register - who’s reporting what, what are the rules for the EPA does the library have it? I tell them to search and look for .gov and .edu URL
extensions in order to validate their data and sources. I want my students to be good
consumers of information.”

Professor B recounted an interesting story about plagiarism and its detection using
the Internet. He had assigned a research paper to his class and received two papers on
reintroducing the wolf to Yellowstone. All on-line information resources had been
used. One student received an F grade and the other an A-; the reason was plagiarism:
the former used information from the Internet as part of the text without quotes, and the
latter used similar sources but gave credit by quoting and annotating the original author.
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“Having access to the Internet made it possible for me to check the sources, track down
the same materials on-line and thus determine if the student was plagiarizing. This
would have been much more difficult had the resources been elsewhere such as in books
and journals in the library”, he commented.

In his upper-level courses, he “pressed the gray level” of information by having his
students see things from more than one source before believing it. He gave links for
sites so that students can see what’s really happening and get a more conclusive picture.
He sited EPA, Noah, Wildlife, USGS, and CDC (Center for Disease Control), and Fish
databases and Web sites for reference and direction. He also had his students go to
specific sites and encouraged them “to get the breadth of each site.” In fact, he strongly
encouraged the melding of Internet resources in all of his courses. “They [students]
would have access to much more information than what we’d otherwise have with only
University holdings. There would be a much more level playing field for our students
and I would hear a lot fewer complaints”, as he sat back in his chair and recounted.

All materials which he distributed in class, he also stored on-line along with algae
and other microorganism images. For multimedia, he used microscope and camcorder
setups to capture representative images on a Mac platform. They are then made
available to be accessed in class and on his Web site.

For his introductory courses only, Professor B used e-mail to ask questions for
review so that he receives feedback in writing rather than through verbal review. The
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non-majors, he explained, do not have as much access to the labs and therefore tend to
use e-mail more, “They e-mail that they won’t be in class and to reschedule exams.”

Neither did Professor B wish to teach courses 100% on-line. He argued that this
was too static a medium and not much different from video technology. “You need a
person there! And labs, field work, no way!”, he said in a slightly elevated voice. He
explained that the Internet is a “reinforcer” and that it is another way to access
information and to provide presentation-level materials both before and after class. He
plans to supplement reading assignments more with Web materials. Often he will dump
the first page of a Web site and hand it out in class. He also plans to add links to these
sites on his course home pages.

When asked what he would do differently, he declared, “I would do more!” Other
than for “the limited things” such as informational, noninteractive Web pages, however,
he was not willing to invest time into putting materials on-line without good equipment.
He added, “it is hugely important as a marketing tool to have fairly detailed information
on-line. He also suggested that general purpose computer labs were the old paradigm
for university computing: “Labs should become specific, allowing for real-time data,
dedicated and discipline specific. I would take away general programs from labs.” This
summer he plans to work on his lab projection systems, using LCD projectors and
boards, and intends to make all his materials available for student access.
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4.2.4.6 Professor G
Professor G did his graduate work on PDP 8s at the University of Michigan using
the SPSS statistical package with punch cards and later work was done at the University
of Cincinnati. Subsequently, his research was done at CCSU on the Digital VAX
computer where he witnessed the entire computer revolution at CCSU. He wrote a
Word-11 word processing manual back in the early ‘80s and has now evolved to using
Geographical Information Systems (GIS) on a UNIX operating system as well as
working on the PCs with Windows NT and Macs. He found that the Web is an efficient
and effective mechanism for the distribution of information. “It’s better organized than
I am. It helps students deal with problems when the teacher is not around. It’s also
effective to keep track to see who has done what assignments. It provides the ability to
keep resources accessible on and off campus. I use it like a filing system”, he
mentioned on a positive note.

Professor G also used the Web differently in different courses. In his World
Regional Geography course, the Web was used to augment text and it was not required.
“I still use paper!”, he exclaimed. For extra credit, his students were asked to find
information about a country and put together a collection of URLs which he posted on
the class Web site so students were able to see what others were doing. In his advanced
GIS course, the Web was required, listserv participation was required, and student work
was put up on the Web site. “I stop handing out paper”, he explained. His students no
longer had to ask about where to get information because they went to the DEP site and
used the Magic database, magic.lib.uconn.edu. He also had them use search engines to
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get data in a particular format of arcinfo export data, or vector data. They downloaded
data to make a project, a database map with data layers. Looking down at the table,
hands on the side of his head, and looking up at me, he exclaimed, “It’s much easier to
show than to talk about!... The use of e-mail prods me”, he continued, “it’s an
opportunity to distribute information and keep a pulse on where my students are so they
don’t get behind - it’s very important not to get behind!... We are used to paper
contracts and the Web is changeable, which raises questions”, seemingly thinking out
loud at the possible ramifications of a paperless course. By the end of class he
explained that he had “weaned” his students from paper.
“The Web is valuable. I can live without it, but that wouldn’t be my choice. In fact,
GIS is at the heart of the VLDB (Very Large Data Base) movement.”

In addition, Professor G mentioned the need that he saw for a fast Internet
connection, Internet2 connectivity for data download for his GIS applications. “It’s [the
Internet] not just for research. Students expect it”, he argued, “I’m frustrated when not
everyone sees the value of the Internet as I do.” He also noted an additional shift,
namely, the decrease in Internet and computer phobic students. If they are afraid, he
noted, it is enough to familiarize them with computers and the Internet and they will
lose their fear. He noted also that students expected Web access by the time they
reached the GIS course.

“Don’t offer courses totally on-line. Students will view it as their only resource...no
different than video was in the ‘60s and that’s no good!”, was the answer given when

125

asked about asynchronous learning networks and totally on-line courses. He placed
books on reserve and expected them to be read by his students. In his World Regional
Geography course, he still had students use a textbook. Neither did he have his students
use coursepacks; rather, he archived all of his course information on the Web. Professor
G also made use of hybrid documents such as his syllabus on the Web in which he used
hyperlinks. “It looks like a syllabus, but they can click”, he said happily.

In the future he plans to write more JavaScript for sample tests and quizzes with
regular quizzes still done on paper. He also will put more labs on the Web and have
students read them, e-mail answers and then give them permission to go ahead. This is
the way he will control the pacing of the course. Further, he plans to password-protect
the data and then he will give his students the password after they’ve proven that they
know what it’s about. “I want to control access so they know what and why before
how”, he explained.

With the question of what to put up on a Web site, there seems to be a debate about
whether or not to publish students’ pictures and names. Professor A had students sign a
consent form to allow him to put their name and picture on the class’s Web site. He
felt that this practice contributes to a sense of community and camaraderie. On the other
hand, a professor with a law background emphatically stated that the professor should
not post this kind of personal information on his Web site. He advised that if the
student wished this information to be on the Web, then the student should do it and take
responsibility for this action. One professor, a former stockbroker, disagreed and smiled
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wryly, “We stock brokers used to always say, if you have never been sued then you
haven’t taken enough risks.” I suspect that this would not be very consoling to other
faculty, by a long stretch.

4.2.4.7 Professor A
Professor A, another first year Statistics faculty member, sports an extensive
computer background, with an undergraduate degree in Computer Science and
Linguistics. “One minute you’re an expert, the next minute you’re not!”, he lamented.
“Now I see others doing things with the Internet and I say to myself, if they can do it, I
can do it. Take Professor E for example.”

This person to whom he refers is Professor E, who has taught himself most all of
what he does with instructional technology in the classroom. He used FAQs and Yahoo
quite often for answers to questions and to find information on the Internet.
“Most of the time things hit you at 2 am when no one’s around. Mostly I then go to
Netscape and Altavista”, he explained. He also referred to the Web-based Journal of
Statistics Education and explained that it is judged by peer review and that no
hardcopies of this journal exist. He reported that this and the Chance database reflected
a new paradigm in Statistics Education. His next book will be on statistics for the
liberal arts and reports, “I couldn’t write this without access to Web searching,
especially the Chance database.”
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On his Web site, Professor A placed his syllabi and other course information,
including class pictures and names of students. He had them sign permission forms
allowing their names and pictures to be posted. He also chaired the department search
committee for their new hiring candidate and mentions that he receives inquiries from
people around the world. “Without e-mail that relationship would be non-existent and
with e-mail, it’s just as easy to write to someone here as it is to China!”, he stated. For
\

his upper-level course on Time Series, he used many resource links on his course Web
site which include links to interesting data sets as well as help sites for SAS, Minitab,
and other statistical packages.

Professor A found that his best students came to his courses expecting Web
interaction. “If we want better students, we need to fulfill their expectations”, he
claimed. He found that students’ reactions to Web use integrated into the course were
extremely positive and natural, “It [Web interaction] fits them like a glove. There is
more resistance to the use of the Web by faculty than by students.”

In the future, he plans to collaborate with and co-author a book on Time Series with
someone across the world through the Web. He will have individual Web sites for all
courses with links to interesting data sets, job opportunities, and other related sites.
There will be more Web focus particularly in his upper-level statistics courses. He will
introduce his students to research on the Web, particularly as a prerequisite to a research
course for secondary school teachers. He also emphasized the urgent need for increased
use of the Web to access research materials such as the EbscoHost database and the
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Johns Hopkins connection. He will use the Web more heavily for projects, to access
journal articles, and to explain statistical methods to the rest of class. “There are many
more journals available electronically than we have access to here such as Medline and
Lexis”; he would love to see them arrive on campus!

Finally, he stated strongly that the Web opens up many new possibilities, like the
Australian Journal of Statistics on the Web. He encouraged release time and student
help for faculty who wished to develop and maintain course Web sites. Although he felt
that the use of the Web was very important and that it was very important for course
materials to be up on Web sites, he believed that the Web can not replace classroom
instruction. As far as on-line courses were concerned, he was in favor of using
teleconferencing in the lower-level courses, although not for upper-level ones.

Professor A was not pleased with the idea of distance education because he feared
that we would be losing out by putting our course materials on the Web gratis; he
strongly suggested password protecting access to course-related material: “I think we
need to restrict access to course material, otherwise we will pay as a guild!”

4.2.4.8 Professor O
Professor O saw Web resources as primary access material for students to access
when and as they please. He maintained that Internet materials can be tailored to a
course, and can be designed as individualized tutors almost as effective as help sessions.
He liked the anonymity for the students because they were able to navigate through the
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pages as they pleased. “There’s no tracking of students in my Web pages — In fact, I
think it’s important not to. The Web is a mechanical tutor, not a mechanical teacher,
not replacing the main lecture, but the recitation session”, he related thoughtfully.
“With interactive Web pages, the computer won’t laugh at you if you forget. Most
students, if they don’t know, won’t even ask a human professor.”

When asked what he thought about using Internet resources in the classroom, he
began to talk about what he did with respect to developing Web materials. “I may be
targeting myself. I do what I would love for myself. I write for myself.” As a student,
he enjoyed the mimeographed lecture notes for courses and would buy these notes in the
bookstore for courses that he was not even enrolled in. “They were very chatty, you
could almost hear the professor speaking. Invariably, the text book was not as
interesting”, he maintained. Professor O particularly liked the constant interaction with
students that computers facilitate. He was quick to assert that Web materials can in no
way replace the scholarly presentation in the lecture.

On-line materials should be only used to supplement a course, according to
Professor O. “The Internet gives me a chance to do things right and if the students want
my material, they can get it.” According to Professor O, having this information on the
Web freed up professors to proceed as in the past: “they would just come around and
talk about their subject, stuff that interests them...sometimes paid but not always”, he
recalled these seemingly significant memories, smiling.
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He remained fearful that the Internet would become an excuse for poor teaching
and classrooms: “there will be too much pressure to do a minimal job. The rapid spread
of industrial trainers shows this. The Internet may reinforce this perception. Hopefully
the university will not lose sight of its foundations.” He did not use e-mail very often,
he reported, “One student e-mailed me an entire program [software] and asked me what
was wrong. So I didn’t respond. Technical description doesn’t easily take place on email.” He also reported distaste for using discussion groups, excepting only specialized
courses. “They are almost always noise, people endlessly asking the same questions and
other people endlessly giving wrong answers”, he quipped. For Professor O, an hour
would be better spent with a good book. Shaking his head he remarked, “With
discussion groups, conversation and interaction is slowed down; in a face-to-face
experience, one gets instant feedback. I’m seriously suspicious. They may add another
dimension, but I’m not sure.”

4.2.5 Focus Group Interview
Out of a possible 28 students and seven faculty, five students and two faculty
members attended.

I neglected to take into consideration that Thursday nights

traditionally are party nights, and those students who were not in class would be apt to
be otherwise occupied. This may have worked to the detriment of the focus group
attendance. If I had it to do again, I would have targeted participants for the focus group
session who were students and faculty from science and mathematics courses which
were not directly part of the study but that also used Internet resources to some extent.
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It seemed that nothing really new surfaced from this meeting in terms of
perceptions of Internet usage by students and faculty in their courses. Much of what
needed to be said had already been verbalized, leaving students to listen to the two
faculty members talk about how they taught using Internet resources and their
philosophy about distance education. As previously reported in the results of faculty
interviews, both faculty were adamant that Internet resources should be used to augment
their courses and not as a substitute, particularly citing the obvious problems in
distancing laboratory courses. “There must be a face-to-face, in-class component to my
upper-level courses that require labs,” remarked one faculty member, “otherwise it
would be impossible to teach. There’s just no way around it.”

A faculty member said this about upper-level courses delivered on-line, “Graduate
level networking gets very involved. I want to poll students one at a time to see if
they’re with you; I can tell by looking at the student’s face. If they can hide behind the
technology, they will hide themselves.”

Students reinforced each other’s beliefs that research using the Web needs to be
undertaken cautiously, especially with approved Web sites that were given “the green
light” by faculty as legitimate and representative of scholarly work in the disciplines of
meteorology and geography which were specifically mentioned. It appeared that
students were rather curious about each other’s Web experience, with at least two
relating their newly discovered on America On-line real-time interactive chess games
they played the previous night, one mentioning how a 15 year-old girl, or so this person
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claimed, was “toying” with him, making quick work checkmating him. According to
this professor, “she was even able to recall my moves three and four turns back, and
explained, ‘you shouldn’t have done that because then I was able to move here, and
here, and here, and then I had you.’”

One rather serendipitous result came out of an exchange by Professor’s G and O,
faculty members who knew each other rather well from being on the faculty over 10
years at the University. They began talking of ways to encourage other faculty to use
the Web for their course materials and decided upon leaving the group to organize a
two-afternoon summer instructional technology workshop in which faculty currently
using Web resources in their classes would present their work, followed the next
afternoon by a workshop in which faculty would be guided in the design and
development of a Web page, guaranteed complete in an initial form by the end of the
session. This was planned during the focus group session, and a preliminary plan was in
place to hold the workshop in late June. Based on students’ interest, the possibility was
left open that if this goes well, one may be repeated for both students and faculty at
some later date in early Fall. The workshop was subsequently held during summer
session and was very successful. Evaluations indicated that these workshops be held
regularly: a follow-up was then scheduled for winter session.

4.3 Summary and Highlights
Having listened to students’ voices on the issues surrounding the infusion of
Internet technologies and the use of Internet resources in traditional courses, it is now
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clear that, although various problems surfaced, these students are becoming increasingly
familiar with, and gradually more expectant of, the use of on-line Internet resources
including Web resources and e-mail. They were loud and clear about problems of
student computer, and thus Internet, access outside of the University. They are also
clear about the immediate and growing need of computing literacy for all students, very
early on in their undergraduate careers. This was closely related to the other issue of
concern, the level of frustration involved in finding resources on the Internet as well as
verifying the legitimacy and validity of these resources once they are located.

Many of these students are making rather limited use of Web resources. For
example, most related at length their experiences with researching the Web using
various search engines, but very few mentioned participating in on-line discussion
groups, chat room sessions, newsgroups, and listservs. A look at faculty use sheds more
light on this. It is evident that with respect to the Internet, both students and faculty are
learning and experimenting. Most students have indicated that if they were to don the
hat of the professor, they would in turn use the Internet to supplement their courses in
ways very similar to their own teachers. Quite emphatically, they maintained that on¬
line resources were best used to supplement a course once the student has gone through
an independent and mostly manual, problem-solving process. Although they were
skeptical of totally asynchronous learning environments, most maintained an open mind
and indicated their willingness to enroll and participate in a course offered in this mode
of delivery.
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As faculty use more resources, students become more familiar and gradually come
to expect Internet use in their courses. In particular, they appreciate having a course
Web page where the professor provides information about both the content of the course
and his/her philosophy of teaching. Interestingly, faculty noted that they tailored their
use of Web resources differently to introductory and advanced level courses.

While most students did not perceive a need to have their own Web pages,
professors, on the other hand, did. Overwhelmingly, they reported intentions of posting
more course information and resource links on their pages. They indicated that the
Internet is an extremely helpful tool which they were learning more about,
enthusiastically and mostly on their own.

They were united in their belief that the

Internet should be used as a tool, ancillary to classroom teaching and that it should not
be substituted for the uniqueness and immediacy of faculty and student classroom
interaction.

While the focus group interview session did not yield new insights, it was
beneficial in that sharing took place among students and faculty in the sciences and
mathematics. It also served to foster future plans for faculty to meet and work together
on Web projects. Out of this session came the idea for a summer instructional
technology workshop which would be designed to bring together faculty currently
making use of Internet resources in their classes along with faculty who wish to explore
and begin this adventure.
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CHAPTER 5
DATA ANALYSIS AND INTERPRETATION

5.1 Internet Usage and its Intersection with Traditional Curricula
This chapter presents the seven categories that emerged in the study as ones around
which the successive focusing of interview data aggregated. They represent common
Internet related themes for both faculty and student and their similar and sometimes
extremely disparate perspectives on Internet resource use in traditional sciences and
mathematics curricula at CCSU. These categories include:
1) Factors affecting general computing and Internet resource use
(namely fear, access, and familiarity),
2) Internet as information gold mine and recreation assistant,
3) Internet as pedagogical tool,
4) Internet uses in learning and student research,
5) Web pages for teaching and learning,
6) On-line courses, and
7) Future uses of Internet resources.

In this chapter, issues pertaining to each of the categories along with related themes
and sub-themes are presented. Both student and faculty member perspectives are
analyzed and interpreted.
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5.2 The Internet and Computing: Fear, Access and Familiarity
“I would use the Internet more if I owned one [a computer], which I will very
soon.” This student is either an extremely wishful thinker or equates Internet use with
ownership of a personal computer! Excerpted from one student’s e-mail survey reply,
this quote illustrates an interesting association between using a computer and having
Internet access. Computers seem to be seen as the tool that enables Internet use and the
implicit assumption on the part of the student here is that the two are synonymous. The
user-friendly nature of the Web interface to the Internet was described by a student,
“Especially for beginners like me, the Internet is very user-friendly.” Apparently, the
vast expanse of the Internet and the interaction and simulations between human and
computer which fill this cyber-environment and virtual space seemed to diminish fear of
computers and encourage familiarity and discovery.

The themes of fear, access, and familiarity appear to be closely connected in the
context of computing and Internet use. Interestingly enough, faculty seemed to indicate
that it was more difficult to get other faculty to learn to use new software and Internet
protocols than it was to have students learn. In addition, the more non-traditional
students seemed to have a harder time and to resist computer and Internet use. Those
were the same people who reported either not using computers in their discipline or not
having a computer or Internet access at home. Commonly heard at interviews was the
statement, “I would use the Internet more if I had a computer at home that was hooked
up with it.”
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Liz had an interesting suggestion about improved access at CCSU by providing
network connections, either through cable drops or wireless LAN, in the campus cafe.
She explained, “I access the Internet through a T-l line at my work, or I simply dial in
from home to the server at work to access the Internet. I think the computer lab is
sufficient for student use, but it can be very distracting. Maybe they could provide
computers and the Internet in a more relaxing environment.”

Home access to the Internet appeared to be a significant unifying thread throughout
many interviews. Mary’s words capture the common sentiment, “I just wish I could
access the Internet from the comfort of my own home. Then I would use the Internet
more.”
Jillian filled in the economic piece; “I would use the Internet more if I had the funds for
access at home.”

Jillian, a non-traditional student, expressed some anxiety with her situation at
home, not having Internet access, and to add insult to injury, being relegated to do word
processing on an outdated computer. She sounded timid about using computers and
complained that there should be more training classes available for students. On the
surface she could be perceived as disliking computers, perhaps out of fear, and yet at the
same time, one could sense that she wanted to learn but was thwarted by lack of access.
“Actually I never looked at his [her professor’s] Web page basically because I don’t
have Internet access at home.”
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She did try to use the Internet at her friend’s house, remarking, “It was taking too
much time. I didn’t have the right address. I got frustrated and figured I’d write a letter
instead.... Same thing with e-mail: I don’t know anyone who has access, so the phone is
quicker. Since last fall, though, things have changed.” Jillian was alluding to the fact
that during this past academic year, she took Accounting courses which have given her
reason to use computers and the Internet more extensively.

David, another student, enthusiastically mentioned that his newly acquired
computer system allowed him to have Internet access to interactive chess games with
people internationally. Those with home access to the Internet reported mostly positive
opinions in this regard. No one said that they had a new computer and Internet access
but refused to make use of them.

Once a new computer system was acquired, it seemed

that students took advantage and proceeded to make good use of it, as was true in
David’s case.

The growing positive sentiment about Internet use among students was reflected in
the use of “should” in many instances. Students commonly responded to questions
about their Internet usage by saying that they “should” use it more but... citing reasons
such as lack of time, home Internet connectivity, and security of sensitive information
such as credit card numbers. Many students indicated that their use was increasing; one
reported that she “would be on the ‘net all day long” if she didn’t have work that had to
be done, and one student remarked, “I would use the Internet more if ... well, I already
use it too much!”
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Unquestionably, available times and quick, unlimited access were dominant
themes. Paul also echoed these sentiments, “I would use the Internet more if I had more
time and the whole process was quicker. I would also spend more time on-line if I had
another phone line.”

All of the faculty members in my study, however, definitely used computers as an
integral part of participation in their discipline. They were interested in what each other
were doing with the Internet. Perhaps they were motivated by a certain healthy rivalry
with each other and with other universities, as well as an awareness of a growing
urgency for the efficient use of information technology in the academy.

5.3 Internet as Information Gold Mine/Recreation Assistant
All students (save one) and many faculty members referred to various recreational
uses for the Internet. Common to both students and faculty was the use of the Internet
for interactive chess playing. With equal enthusiasm they recounted games which they
played with opponents in Israel, Great Britain, and Australia.

Faculty members range of interests using the Web were similar to students’ in that
they spoke about going to the CNET site, Web.CNET.com, for information and current
news, going to the on-line travel agent site, Web.expedia.com, to search for the lowest
plane fares and to purchase tickets. Faculty in particular also spoke about participating
in, while mostly lurking on, discussion groups for musicians, as well as going to
selected vendor sites to find information about recently acquired computer hardware and
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software, newest device driver releases, and frequently asked questions (FAQs). Other
than for these purposes, faculty said very little about uses other than those related to
their courses.

Students also spoke freely about using the Internet for making travel plans, finding
advertisements for job interviews, associating with people interested in similar hobbies,
projects related to courses and professional societies such as the concrete canoe
competition in which Richard participated. Rory reported, “I went on vacation a couple
of weeks ago, and wanted to check on the weather for the first five days.... I am in the
midst of looking for a new car. My brother suggested the Internet because I can look up
the book value on the car that I have and look up the price of what my new car would be
with the options I want.” In addition, one student spoke at length about his experiences
with downloading entire CD albums and movies from the Web.

The association between using the Internet in school and carrying it through past
graduation as a life-long tool was evidenced in Marcie’s comment, “I plan on using the
Internet more when I’m older. Hopefully I’ll be able to work at home and communicate
with people for my job over the Internet.” Such use of Internet resources, namely
communication via e-mail, will be addressed in the next section.

5.4 The Internet as Communication Medium
Of the two most common Internet resources reportedly used by students, e-mail was
one, accompanied by Web access. Students seemed as enthusiastic about using e-mail
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as initially anticipated, mentioning in concert that, yes, they did use it to contact friends
and family, and occasionally professors. Often heard from students was the familiar email connection, “I keep in touch with my mom.'’ Students also commented on how
easy it was to misunderstand sentiments surrounding e-mail messages devoid of voice
intonations and inflections, “I guess the one downfall of e-mail is that you can't hear the
person’s voice that you are communicating with.”

The most avid e-mail user was an Economics student, who declared, “I e-mail
everyone I know with an e-mail address. It is the fastest, most efficient way to get in
touch with anyone.” Another international student from Italy also commented on using
e-mail quite often, “Now e-mail is very useful for me to stay in touch with my
professors in Italy, send reports, etc.” Still another student commented, “E-mail is the
best thing ever invented for college students! It really helps me to keep in touch with
my friends close to home and away at other colleges. It is faster to get a response and a
lot cheaper.”

Communication about the Internet seemed to take place as much off-line as it did
on-line. For example, I was amazed at the prowess and resourcefulness displayed by
these students, particularly with their remarkable ability to discover resources on the
Web and download them -- eager to share with each other, including myself, how they
went about doing it. Perhaps the Internet presented a competitive challenge, which was
rather irresistible. As students became savvier and more adept problem-solvers, they
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became increasingly curious about what else could be done with the numerous Internet
applications.

5.5

Learning about Resources on the Internet
Students apparently looked to their peers, learning from each other and from the

“alpha geeks” in the dorms, whereas faculty members seemed to favor working on their
own, an all too common occurrence in the culture of the academy. One faculty member
explained very matter-of-factly that he would only go to another faculty as a last resort
and then only if he thought the person was knowledgeable about his problem.

Faculty also made mention of working with their student workers whom they had
charged with Web site maintenance. One faculty explained that he allowed his student
worker to experiment on more involved aspects of Web page design, and although he
didn’t really say, it was apparent that he kept a close eye on his student, learning new
things this way.

5.6 The Internet as Pedagogical Tool
5.6.1 The Internet through Relational Metaphor
One of the focal points for Internet use in teaching was its reported use as a
relational tool, through the use of hyperlinks as well as increasing and encouraging
communication between professor and student. As one professor termed it, e-mail
provides a “buffer of anonymity” between professor and student. This virtual safety
zone enabled shy and introverted students to use their alter egos, reaching out for help
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and connection with their professor. Although students did not bring this out perhaps
because they did not recognize this about themselves, this was most definitely an
observation made by the faculty.

Faculty members made a strong statement that they believed the Internet to be an
increasingly important tool for expanding students’ knowledge bases. Web-based
course material also served to give their courses vast exposure. Albeit not articulated, I
sensed from faculty that they did not wish to be left behind by those with greater Web
expertise and that they were quite aware of the need to stay current with Web-based
instructional technology.

When students were asked to explain how they would use Internet resources if they
were teaching, they readily proclaimed that they would mimic the way their professors
had them use the Internet. Essentially they were quite positive about using the Internet;
the only problems they related were not so much with the Internet itself but rather with
the expected difficulty of teaching students how to wade through and discriminate
between unapplicable and relevant sites when using search engines for research.

5.6.2 Tailoring Internet Use
An interesting theme was woven into all faculty accounts of course-related Internet
use: the differences between integration of Internet resources into what they did in lower
compared to upper-level courses. Computer expertise in their introductory courses
varied greatly because of the heterogeneous mix of traditional and non-traditional age
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students and economic backgrounds. Consequently, lower-level courses were taught
using Internet resources such as e-mail, discussion groups and Web pages with
information limited to documents such as syllabus, quizzes, resource links, and content
highlights. At this level, the objective articulated by professors was to encourage
students to learn to use the Internet, in particular, e-mail and the Web. In these courses
where computer and Internet expertise on the part of the students could not be assumed,
professors spent time getting them started; if anything was required to be done
electronically or on-line, it was the simplest of tasks and often extra credit was given to
students for demonstrating the ability to receive, edit, and send e-mail.

From one professor’s perspective, his use of the Internet and the type of
programmed learning that he created with his collection of Web pages were based on
what he would have liked as a student. Full of enthusiasm, he enjoyed relaying that
what he designed on the Web; he explained that that’s what he would have liked as a
student.

5.6.3 The Internet as Cognitive Mentor
When asked how they went about solving problems using Internet resources, it
became clear that students looked at problem solving as researching information, that is,
the process of acquiring information, and, that if one had an expansive enough
knowledge base, the solution would undoubtedly be contained somewhere within. It
was surprising not to hear that problem solving involved drawing analogies, making
cognitive “links”, making deductions, using syllogistic reasoning, and instead hearing
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that answers somehow were nested within the data. One student reported, “The Internet
has changed my research habits because I can get articles from different schools/writers
instead of going to the library for all my sources. It has helped me solve problems
because I can search for a possible solution.”

For students who echoed this sentiment, it appeared that solving problems meant
finding sources that refer to solutions more so than finding a way to think about a
problem that would shed new light on the path to a solution. One student, however, did
make mention of looking at problems from different perspectives and explained that the
Internet with its myriad sites provided this opportunity: “I don’t know if using the
Internet changed or affected how I go about solving problems, but using computers in
general has helped me to see problems from different angles and forced me to try
different methods in order to fix something that has gone wrong with the computer.”

The following comment was the only one of its kind recorded in all interviews and
e-mail surveys. This student apparently has become extremely frustrated with the Web
and disregarded its possible benefits. “Since it is sometimes so difficult to navigate, I
usually use it as a last resort. Nothing can take the place of a good book.”

Another student remarked that the Internet and Web had made a difference in his
research habits. “It has changed them a lot because it takes little effort to get information
on anything and finding exact information as opposed to digging through piles of books
in the library and not finding exactly what you want.... Using the Internet has given me
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great ease at solving problems. When there is information I do not know about or
understand, I am able to read about it in the Internet. At this point, I am better able to
make an intelligent decision. Which makes going about doing so easier.”

Mary spoke at some length about how she used the Internet to solve problems,
almost looking to it as a panacea. “The Internet has given me a wider variety of tools to
solve a problem. When I have a problem, the Internet helps me in a couple ways.
Mainly, if I have trouble finding recent material in the library, I can always go in the
Internet where information is constantly being updated. I can also go into a chat room
about my problem and see if anyone can help me solve the problem. There are many
good uses for the Internet. I can’t even think of all the ways the Internet helps me solve
problems. Fortunately though, with the amount of information in the Internet, I won’t
ever have to worry about solving problems again.” For Mary, it appeared that content
was key rather than the way she thought about a problem. She appeared to be leaning
dangerously on quantity rather than quality, implying that problems can be solved based
on the amount of pertinent data that is available on-line.

I would interpret this next student’s remark to mean that the Internet is not useful
for problem solving, but rather may create more problems! “ I’m not sure what I’ve
changed because of Internet access in regards to problems and research other than I
can’t find what I’m looking for.” Similarly for this student, “Because of the difficulties
and frustrations I have had, the Internet hasn’t altered my problem solving strategies.” I
wish I had pursued this and followed through to find out what these strategies involved.
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Coming from David, the same student who warned of the dangers that the Internet
poses to the critical thinking ability of students, was an explanation of how the
computer made it very easy for him by presenting solutions to problems. Once again the
Internet and computers are referred to synonymously, “The Internet has affected the way
I go about solving problems because now I do things more systematically. The Internet
and its features help and ease the painstaking troubles of solving problems. If I need
help to solve a problem, help is always available. That is what’s so great about the
Windows environment. To solve a problem, just simply click ‘Help’ and follow the
instructions.” Here solving a problem and navigating are used synonymously.

Another student, whose limited use of the Internet suggested an undoubted lack of
familiarity, reported minimal usage of the Internet for problem solving. Yet, at the same
time he wanted to feel comfortable in the security of having it at his disposal: the
Internet by osmosis? “The Internet hasn’t really affected my problem solving all that
much, since I only use it for a limited number of things. However, I like knowing that it
is there because I know I can get information on anything I might have a question
about.”

5.7 Internet Uses in Learning and Student Research
Abundance of Information and Perspectives: The Internet as Fast Encyclopedia
The theme of Internet as quick reference surfaced in many interviews. One student used
the encyclopedia analogy to describe Internet resources. “If I have any questions that
pertain to class, I immediately turn to the Internet as a sort of fast encyclopedia. It tells
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me exactly what I need to know and more. You can contact a lot of people to help you
out with a certain project topic that may be across the world and you would never have
known about it if it weren’t for the Internet.”

Universally among all interviewees, the all-inclusive nature of the Web for
information sources was underscored. The availability of vast stores of information was
reported as a double-edged sword. The Internet’s reach, extending across a wide variety
of subjects and encompassing many different types of documents and literature was
commented upon as both a blessing and a curse. By far, this was the most dominant
theme in this category.

5.7.1 The Internet as a Crutch
It was from a first-year student that I heard the warning that students may become
too dependent on using the Internet and that somehow this could be a detriment to
students. He seemed to imply that Internet use discourages students from thinking and
solving problems on their own. A student in an e-mail survey response quipped, “I
believe many people take advantage of it and rely on it way too much.”

I maintain quite the opposite position, that the use of Internet resources presents a
new set of problems that requires analytical problem solving skills. For example,
students report on the abundance of information in varying degrees of legitimacy and
the sometimes-inordinate numbers of search engine response choices. This must require
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them to hone their ability to filter extraneous data and discern appropriate and related
references.

5.7.2 The Information Revolution and Web Searching Frustration: A Love-Hate
Relationship
Many students have commented that the Web is very user-friendly, yet, at the same
time they have expressed disdain at the difficulty of finding good sources amidst the
information noise and often despite the slow connections and insufficient bandwidth.
Marcie complained, “I dislike the Internet because of all the garbage. The fact that
anyone can put whatever they want on the Internet creates a lot of junk.” This is a
common thread, for here Liz also referred to the “junk”, or extraneous information, on
the Internet, “I dislike the fact that so many people put so much unnecessary junk up
which makes surfing more difficult as the net’s popularity flourishes.”

Dan also drove this point home, “I dislike the searching through all sorts of garbage
Web sites for things I’m looking for.” Frustration with using the Internet is most telling
with the many comments about the slow response time. One student captures the
essence well, “I would use the Internet more if dialing into a POP was more efficient,
faster, free, and more available.” For these students, the graphical user interface is the
user-friendly face of the Internet, and for some, the only friendly aspect of Web
interaction!
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The curious love-hate relationship between students and the Web was demonstrated
by comments from various students. Frequently they would begin their interview with
complaints about how difficult it would be to find sources on the Internet, with recurrent
outbursts of complaints showered all over the inadequacy of search engines to narrow
searches, too frequently offering abundant site references. Tamara, a Statistics student
explained that she liked the easy access to information that the Internet afforded, yet
also complained, “I dislike how easy it is to get lost on the Internet, when you are
searching for one subject and then go off into many others, losing track of time and your
original purpose of going on-line.” Invariably, students’ thought streamed into talking
about how they dealt with and usually overcame problems with information glut.

5.7.3 Access is Key: Ease of Resource Access
On the other side of the love-hate relationship, most all students and professors
alluded to the ease with which Web materials may be accessed, given that one has
Internet connectivity. They underscored and emphasized at more than one point in the
interviews that having wide-ranging access to Internet resources gave students and
faculty a competitive edge in terms of breadth and depth of information, especially in
\

digital library resource access.

5.7.4 Trust and Mistrust of Internet Resources
Which are the valid sites? How can students discern the intellectually legitimate
sites from the frauds? Various techniques have been mentioned along the way in the
interviews by faculty and students. They ranged from a trial and error approach in
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which the student begins with a broad search and then focuses based on the results from
each stage of search refinement, to having students use only the links to sites posted on
the professor’s Web page, to looking carefully at URLs and using the university (.edu),
or government (.gov), extensions.

Faculty members seem to have fostered a healthy skepticism on the part of their
students about cautious reliance upon Internet resources. Apart from this, students
themselves expressed distrust with using Internet resources, being out of the safety zone
afforded by library-sanctioned publications and books. The reliability of Internet
resources, according to students, is definitely not a given. One student mentioned that
her professor discourages use of the Internet for research because of the uncertainty and
inaccuracy that pervades some sites’ documents. All faculty, however, reported that
they encouraged students to find sources on the Web but also provided links for their
sites to approved ones and offered critique on other resources found by students. That is
where the experience and expertise of the professor played a significant ongoing role in
guiding students to appropriate literature in their disciplines.

5.7.5 Library versus Internet for Information Access
Resource librarians and information resource professionals in the library can be
invaluable to the educational process. Students had quite different ways of proceeding
when asked how they used and compared Internet resources with library resources.
Some quite adamantly resisted going to the library, complaining that the time it took to
actually find what they were looking for, if it were indeed there with all pages in tact,
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was far longer than an Internet search would provide. They were looking for
expediency given their often-hectic life styles constrained by tight schedules. As an
example, this student remarked, “The Internet is much easier than going to a library and
looking up a topic in a million different encyclopedias. On the Internet you have much
more than just encyclopedias at the tip of your fingers. There is more information on
any topic and it is easier to get to.” Most students seem to agree that the order of doing
research demands Internet searching first, choosing resources, followed by using the
library and its sources to validate these resources. “I usually look up research on the
Internet first, rather than going to the library”, one e-mail survey respondent reported.
According to Marcie, “I like using the Internet because there is information on literally
every subject you can think of. When you just want some background before heading
out to the library to do heavy research, the Internet is a fast way to get what you want.”

For some students, their use of the library was either reduced or negated by the
Internet, “The Internet has really replaced the library for me. All of my research for just
about anything can be done over the Internet, and the time in which my research is done
is cut in half.”

Students also mentioned that they felt the need to get permission from their
professor in order to use resources found on the Web in their research papers. In some
way, it appeared that because information was taken off the Web that they judged it
somehow inferior in quality, that the mode of storage and delivery being other than a
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hardcopy text or journal article somehow denigrated the level of expertise reflected in
the documents.

None of the faculty communicated that they disallowed access to Internet materials
for research papers, in fact, most mentioned that they encouraged students to go to the
library only after an initial Internet search was accomplished. In many instances they
indicated that access to immediate, up-to-date, and vast amounts of information on the
Internet gave a distinct advantage to students who would otherwise be relegated to using
in some cases outdated and antiquated library materials. Students generally preferred to
access on-line library databases from home when possible, enjoying the freedom from
not having to travel the distance to campus.

5.8 Web Pages for Teaching and Learning
Professors tended to have a lot to say about the importance of having Web pages,
emphasizing the various advantages afforded to their students. This was subsequently
confirmed by student interview data. They focused on the issue of allowing students
access to approved Web sites through their pages and giving them course-related
information. This was also an area to which they referred when talking about intended
future plans for Internet resource use in their courses. A few professors expressed
reticence about providing all of their course notes on-line, concerned that their
intellectual property was potentially at risk of being copied from the Internet and used
by other individuals for profit. Consequently one suggested approach was that on-line
course materials would be password protected.
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There was not a consensus about what kinds of information should not be published
on a professor’s Web page. A Computer Science professor who maintained that the
Web allowed for more than delivery of static content, reported that he designed many
Web pages and hyper-linked them together to form a chain of pages used to implement
interactive lessons. He explained that this form of interactive programmed learning was
highly effective and yet easily accomplished on the Web using simple hypertext markup
language codes.

Another professor was adamant that course notes should be put up on the Web,
arguing that this would give students much less motivation to attend class. Professor B
mentioned that he put a subset of his notes up on the Web, but still cleverly left
unanswered questions so that students would come to class and also would have had the
opportunity for preparation before hand. Yet another professor reported putting up all
notes for an upper-level course on his site, saying that he wanted students to annotate
their notes during class and that this would allow them to listen and watch the board
without having to be writing. Other professors shared this latter approach as well,
including those who have not been formally interviewed for this study but who have
shared ideas briefly on separate occasions.

The responses from faculty were in striking contrast to students’ views on having
Web pages. Students for the most part did not see a need for having a Web page for
themselves with the exception of one student who reported that he did have a Web site,
“In fact, it is my third site that I’ve created.” Interestingly, they seemed to think that
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Web pages were primarily for presenting information and that, as students, they were
operating in information-access mode, not assuming an active posture but rather a
passive stance as a receptacle of knowledge.

5.9 On-line Courses
5.9.1 Reservations and Caveats
Faculty views on delivering courses completely on-line were firmly opposed,
whereas students seemed more open to the possibility. One faculty member did mention
that he thought lab courses would be impossible and another said that definitely not for
the more advanced courses, but possibly for large lecture introductory courses. Initially
students reacted somewhat negatively, but then all (save one) said they would consider
taking a course this way if the course already had some relation to computers in its
content. A few mentioned that they might consider taking a general education course
that way, but not a course in their major. Perhaps this suggests that they would not take
a course delivered on-line as seriously as a course delivered in the traditional mode or
that they thought it too risky not being familiar with the delivery mode. Perhaps also
they would not want to experiment with an important course in their major, possibly
sacrificing a high letter grade if they were not able to perform well in the on-line
environment.

5.9.2 Importance of Face-to-Face Interaction
Almost all faculty stated that one-to-one personal interaction was a necessity for
their courses. One professor commented that threaded discussion groups might be
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appropriate for a few specialized disciplines and applications but that there was great
difficulty in tying together these threads electronically. According to one professor, this
would be something that the professor would be able to control in class much more
efficiently.

5.9.3 Immediacy of Interaction: Can it be recreated on-line?
Professors were strongly in favor of the immediacy of interaction afforded by one-onone interaction in a classroom. They were of the opinion that Web discussion groups
tended to bring interaction into slow motion and take away from the real time nature of
the classroom experience. As Professor O stated, “The professor interacting in person is
overwhelmingly more efficient and effective. Discussion groups slow down
conversation and interaction.” He continued, “Take, for example, my violin discussion
group. The problem is that in this group, people say stuff that makes sense to them. Not
always do I understand what they’re talking about. With a teacher you can be shown in
a second - you see, you do it like this...”

5.10 Future Uses of Internet Resources
5.10.1 Improving and Acquiring Web Pages
Most all professors indicated that they wanted to do more with Internet resources
launched from their own Web pages. Students also shared plans for possible future
development of their Web pages. It was clear that both students and faculty were
learning together when it came to matters of Internet use. As faculty members
discovered how to make more and better use of these resources, students experimented
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with and tested these resources, becoming increasingly proficient, comfortable and
eager to incorporate them into their academic experience. They alluded to that fact that
students, at least the better ones, would tend to increase their expectations of Internet
resource use in courses and that faculty members would come to feel driven to provide
more and more information on their course Web pages.

5.10.2 Computer and Internet Fluency Requirement
An unexpected outcome of the student interviews was that overwhelmingly, upperlevel students strongly suggested that the University require computer and information
technology and Internet proficiency for graduation. Upon matriculation, students
recommended that entering students be required to either demonstrate computer and
Internet expertise, or enroll in a Computer Science or Management Information Systems
course. As one student’s e-mail survey response indicated,
“Perhaps a seminar or class could be offered to help students become more familiar with
the Internet.”

Hearing these comments originating from juniors and seniors and not from the firstand second-year students might suggest that the latter cohort has the necessary skills
from secondary school; more likely, they are simply not aware of their needs and
weaknesses in the information technology area. Speaking out of their experience, the
upper-level students were able to offer valuable evidence for inclusion of courses that
contained information technology skill components into the University general
education curriculum.
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5.11 Summary and Next Steps
In this chapter, I have attempted to present the seven major categories that
encompass the areas around which the data were concentrated. They included the
factors affecting general computing and Internet resource use, the Internet as
information gold mine and recreation assistant, the Internet as pedagogical tool, ways in
which the Internet is used in learning and student research, Web pages for teaching and
learning, on-line courses, and future uses of Internet resources.

Within these seven categories, various threads carrying perspectives of both
students and faculty were identified. They included fear, access, and familiarity as they
affect general computing and Internet resource use, communication via the Internet,
experiences learning about resources on the Internet, the Internet as relational metaphor
rather than publishing metaphor, and tailoring Internet use to different levels of student
expertise.

Additional themes addressed the Internet as cognitive mentor, the Internet as crutch,
the vast amount of information and the concomitant difficulty locating desired
applicable resources, trust and mistrust of Internet resources, the tension between
Internet and library access, the use of Web pages for teaching and learning, the
importance of face-to-face and the immediacy of such interaction, and the necessity of
computing and Internet fluency for students. Simply and succinctly stated, Mary’s
comment was a fitting wrap-up, “The Internet is the key to our future. I am glad the
school offers it to its students.”
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH

6.1 Outcomes and Lasting Impressions
6.1.1 Outcomes
In the preceding chapters, I have endeavored to describe and display in as organized
and substantive manner as possible all that I have learned about student and faculty
perceptions of Internet resource usage in traditional undergraduate mathematics and
science curricula from experiences with various modes of interaction and data
collection.

As I began this research project I recall either hearing or reading that the researcher
often learned the most from and ended up receiving the most notable benefits from the
experience. I can attest to the validity of this claim for this project has lead me in many
exciting new directions. It has opened my eyes to the enormity of the task of integrating
technology, information, and pedagogy in higher education. As a result, I have gained a
new respect for and awareness of our students’ expertise and perceptions relating to
computing and the Internet.

Over all, this study has presented the willingness and positive attitudes on the part
of students and faculty toward the infusion of Internet resources into traditional
undergraduate mathematics and sciences curricula. Many questions were raised that
related to how traditional course curricula and delivery will be transformed by careful
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integration of Internet resources in both course content and process. Initial responses
showed that faculty and students were most familiar with use of Internet/Web resources
for information purposes. This application evolved first and indications from interviews
showed that much potential for research and experimentation lies ahead, particularly in
the domain of Web interactivity.

The common theme expressed directly by faculty was that there was something to
be said for the group dynamics of the classroom experience. According to faculty
members, this goes right to the heart of the art of teaching. The stimulation of one mind
to another in real time is a powerful and a profound experience, the heart of the teaching
and learning experience. The professor, much like a baker making bread, practices the
art of abstractly kneading content into knowledge through analogy, association and
metaphor in one-on-one and group discussions will be extremely difficult to reproduce,
supplant or supercede by courses delivered entirely on-line.

In much the same way that expert systems can not achieve expert levels of
performance, operating more realistically at the novice or intermediate level, it is
questionable whether a process-oriented on-line model for teaching can achieve the
level of the teaching art that the professor in the immediacy of the classroom situation
performs. The teaching expert’s talent and experience classically defy codification. For
example, what facility in an on-line course can poll students, looking each in the eye to
determine whether or not they understand, or follow the argument, or even disagree?
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Whereas the entire faculty in the study shied away from consideration of totally on¬
line courses, they all planned to do more with Internet/Web resources in future courses.
I believe this points to the direction that should be taken, namely, exploration of new
hybrid models of course curricula and delivery wherein both real and virtual media are
combined. The focus and results of this study point to a direction for continued future
research, which would investigate and experiment with new ways to integrate Internet
resources into traditional courses.

Another significant outcome was the acknowledged emphasis on Internet usage for
one-to-many and one-to-one communication between students as well as between
faculty and student(s). Communication, both asynchronously through electronic bulletin
boards, and synchronously through chat rooms, as well as e-mail and discussion groups
holds much potential for further refinements and creative applications. The unique and
exciting situation that characterizes the extension into cyberspace for course delivery
and content is the fact that no one is an expert; both students and faculty are jointly
participating in a learning process, experimenting together, and developing expectations
for the structure and process of undergraduate mathematics and science courses.

6.1.2 Lasting Impressions: Working with Students and Colleagues
Both personally and professionally, my study has affected me much more
profoundly than could have been imagined. At the risk of sounding cliched, I feel that I
have qualitatively grown and changed as both person and professor from having
undertaken this research project and to have witnessed what was said, to the great extent
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that perceptions were shared by both faculty and students. The experience has
broadened my understanding and appreciation of faculty and students, bringing to light
many perspectives, from opinions about traditional and electronic components of course
curricula to possible future implications and directions for the infusion of Internet
resources into higher education curricula.

With a few interactions involving student and faculty uses of Internet resources, I
have been taken by surprise, with others I have been impressed with the candidness of
their interviews and with others their willingness to contribute their ideas. I have been
given much to consider, witnessing first-hand to the transformation of higher education
as it is being driven by the integration of Internet resources into curricula.

As a consequence of this research experience, including all that was involved in
carrying it out, I am left with lasting impressions. Personally, it has been an exercise in
persistence and determination, the actual writing of chapters not unlike the last six miles
of a marathon (when the real race begins). Professionally, as a person with many varied
interests, it has disciplined me to focus for an extended period of time on a particular
topic. This was a task that, if it were to be described as occasionally exasperating and
painfully challenging, would be an understatement.

Looking back over the time spent on this project, I have realized on one hand the
small piece it played in the much larger picture of on-line resource usage and its effects
on delivery and content of traditional undergraduate courses. At the same time, I have
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also realized the immediate significance and magnitude of its implications for the
integration of information technology on a university-wide scale at Central Connecticut
State. In particular, I have become more acutely aware of the implications of on-line
networking resources such as the Internet for curricula delivery and the potentially
powerful ramifications this may have for the transformation of higher education.

Throughout this process, it has been evident that to a great extent the data has
emphasized the relevance and timeliness of my topic. My informants who have
generously shared their perspectives have substantiated the undeniable imminence of the
Information Age and its implications for changes in higher education curricula. Their
input reinforced my own feelings about the enormity of the process of integrating
technology, information and education, as I see it, the New Millenium’s mandate for
successful institutions of higher learning.

As I have previously mentioned, from the very first interview I could see that I had
chosen a topic of current importance in which faculty and students would readily be able
to engage. Generally, student’s interviews began slowly and seemed somewhat labored,
but gradually became more intensely involved with the issues. In contrast, faculty
interviews began in an upbeat tempo with thoughts flowing freely, enthusiastically and
thoughtfully articulated. The high degree of cooperation that I received from all
participants was extremely encouraging and supportive. As a result, I think students and
faculty were left with their own initiatives to pursue, such as personal and course Web
sites and bringing increased Internet resource use to their courses.
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6.1.3 New Directions, More Questions
This research project has influenced my professional career path in academia. As a
result of examining and immersing myself in the issues surrounding student and faculty
perceptions of Internet resource usage in traditional undergraduate mathematics and
sciences curricula, I have agreed to assume half-time duties in academic computing
together with the computer science chair position on campus. The goal that I am
working toward is the integration of information and technology on a university-wide
basis. I am hoping that various new faculty and student computing initiatives, outreach
and strategic partnership programs, and on-campus seminars and training sessions may
bring this about.

Moreover, as a direct result of the interviews done during my study, I have
identified specific ways to attempt to realize these initiatives. They include exploring
ways for students to have universal computing and Internet access; enabling library
services to port on-line information resources on the Internet to faculty desktops;
increasing opportunities and subjects for instructional technology seminars; encouraging
and supporting pilot programs in distance education; and providing on-line information
regarding computing hardware and software, including desktop support.

As a consequence of this study, many new questions have surfaced. Whereas my
research was designed to explore answers to questions of how, what, and why Internet
resources can best be integrated into existing traditional undergraduate courses, in
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reality it has served to engender even more questions about how particular on-line
resources and applications can be used to augment real time courses.

Given the fact that both faculty and students are learning about the Internet
together, we are witnessing an ongoing evolving process of experimentation and
discovery with an unusually steep learning curve. As faculty become more
knowledgeable, what’s a hybrid model apt to develop into? Will the technology expose
the inefficiencies as well as the efficiencies in the way traditional courses are delivered?
What are the elements of the teaching art that must remain in real time and which can be
simulated electronically and, similarly for the group dynamics of the classroom
experience itself? These are a few of the immediate questions to which this study has
given rise.

6.2 Issues Raised
6.2.1 Web Pages
I was surprised to find out that student interest in having personal Web pages was
extremely low. With the exception of one, all students interviewed neither expressed
neither a purpose nor a plan for developing their own Web pages. I inferred from their
comments that they felt they had nothing substantive to share; in contrast, their
professors had course- and discipline-related information, which could be posted. This
was helpful to find out since our campus information services department had intended,
as an added benefit to students, to provide each incoming student with a Web page
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template. As a result of the input data from my study, this offering may best be revisited
in the interests of providing economy of disk storage.

It was also pleasantly surprising to learn that all of the faculty members who were
participants in my study made purposeful and definite use of their Web pages. These
pages functioned as active vehicles for disseminating course information, including
course notes, practice quizzes, links to significant sites, student contact information and
Web-based discussion groups. All faculty promoted their use of the Web and were
enthusiastic about doing more with their pages. This included providing more tutorial
pages, more detailed course notes with password protection, and a more inclusive and
exhaustive set of approved site references, to name a few of the “I should do’s” and
future plans.

6.2.2 Faculty Support and Cooperation
Not that this came as a surprise, nevertheless, I was very impressed with the strong
support, encouragement, and cooperation of my colleagues. All faculty members
involved in my study went out of their way to be as helpful as possible. To them I am
greatly indebted. As I was mentioning to a group of the faculty participants that I was
receiving an excellent response rate on e-mail questionnaires from their students, I was
told that at least one of the faculty offered an incentive to students to respond, namely
an extra 2 or 3 points on their final grade. I can’t help but think that this experience
encouraged faculty in their work and inspired them to participate in the Summer
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Instructional Technology Workshop that was held for two days in June, following the
completion of this project.

6.2.3 Student Enthusiasm
With my student informants, I saw a side that I had not encountered previously.
They showed enthusiasm for the topic and maturity beyond what I had expected. Their
deliberate and serious attempts to respond to the questions that I had put before them
were noteworthy. They presented themselves as self-assured individuals, with a
message and a willingness to make an effort to convey it carefully.

6.2.4 Students’ Advocacy for Incoming Students
Another interesting revelation from the student interviews came by way of the
unsolicited suggestions from juniors and seniors advocating for more computing
experience for incoming students. Many of them lamented the fact that it wasn’t until
their junior and sometimes senior years that they even discovered e-mail on campus and
learned from friends how to access the Web. Somehow they were not aware of these
information technology (IT) resources and thus escaped learning these skills by taking
computer-related course offerings. They felt that they were not properly advised as to
the importance of IT skills, only to find out later when taking upper-level courses that
computer literacy skills would be a necessity. They did not want the same set of
circumstances to befall their successors in the incoming class.
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This corroborates evidence for and underscores the current focus on retention of
first year students, where many universities are assigning their best teachers to entrylevel courses and requiring that general education programs include courses with strong
IT components. Something people have been saying all along is now beginning to be
heard and acted upon. Namely, this is the realization that a critical success factor in the
new millenium for our graduates is demonstrability of solid IT knowledge and skills
such as fluency with messaging systems that integrate public folders, discussion groups,
electronic bulletin boards, and e-mail with attachments, along with word processing,
spreadsheets, database software, and presentation software.

6.2.5 Internet as Relational Metaphor: Students as Consumers, Faculty as Producers
The study raised the issue whether students perceived the Internet and its resources
in the same way that faculty did. After having interviewed both faculty members and
students, it became clear that students were more likely to partake of the information,
which they acquired through Internet searching than to attempt to “publish” their papers
and personal Web pages. It appeared that, for students, the metaphor of relationship
was more appropriate when interacting with and referring to the Internet. Coming to
use on-line resources, particularly as neophytes, they perceive themselves as consumers
of information rather than producers and providers.

6.2.6 Computers and the Internet: Synonyms?
Another interesting realization that occurred in the interview process was the
reference to the Internet and a computer in the same thought, without distinction, as if

169

they were one and the same. This also illustrated one student’s explicit and most of the
others’ implicit perception of the computer as communication device and the act of
computing as communicating. The implicit perception seemed to be an unspoken
association made between the computer as agent for Internet communication and
information retrieval.

6.2.7 Faculty Web Usage
The extent to which faculty members made use of Internet resources did not come
as a complete surprise, but rather as a promising sign for present and future Internet use
in support of pedagogy and enhancement of traditional course delivery methods. All
faculty interviewed stated that they planned to continue to use Web resources in greater
detail in their future course offerings.

6.3 Highlights of Outcomes
In the next three sections I have chosen a few highlights from the study’s outcomes
and would like to briefly describe them.

6.3.1 Summer Instructional Technology Workshop
As a result of ideas that were generated from both the focus group session and the
faculty interviews, an instructional technology workshop was planned. Lasting two
days, it featured faculty presentations of on-line course materials, Web pages and
discussion groups on the first day followed by a hands-on session the next. In this
session, faculty members were lead through the steps of designing, creating and actually
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publishing their course Web pages. It was surprisingly well attended with 24
participants, including two deans. The consensus was that this should be the first in a
series of subsequent workshops to be continued throughout the academic year.

6.3.2 Organization of Webmasters and University-wide Computing Committee
Although research is currently ongoing and empirical results validating this claim
are eagerly awaited, faculty perceptions from informal conversations at conferences
such as EDUCOM suggest that nationwide, the University’s Web presence, together
with each individual course’s Web presence is becoming increasingly more strongly
correlated with student recruitment and retention rates. Partially as a result of
conversations that ensued after my interviews had been completed, a decision was made
to assign a faculty member responsibility as Web master for the School of Arts and
Sciences. This completed the picture, since as each school then had an assigned Web
administrator. These Web masters will facilitate faculty and course Web presence
through training, providing linkages with Information Services, and Web support.

Related to this is the current initiative on campus to decrease balkanization of the
university with respect to computing and information technology by forming a
university-wide computing committee. One of the purposes of this committee would be
to elicit ideas, needs, and proposals from faculty regarding what technology they wish to
use and how they envision using it in the teaching and learning process.
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Given the latest initiative, the Hub of Learning or OnlineCSU, both faculty and
students will need to be proficient with computing in order to use the on-line course
materials successfully. This study has opened my eyes to the importance of access to
digital technology and its familiarity with students and faculty. Inspired by these ideas, I
attended the Institute for Leadership in Distance Education at Penn State this past
summer.

6.3.3 Institute for Leadership in Distance Education
The experience of attending this institute was extremely valuable. Having finished
my study and having heard the opinions of professors, I had mixed feelings about the
quality and effectiveness of asynchronous and synchronous distance or on-line
education. However, I realized from this experience that many universities are currently
practicing distance learning in varying degrees of “purity” internationally. Moreover, I
discovered that the hybrid model of teaching and learning that incorporates significant
use of Internet resources in a face-to-face traditional classroom setting shares a wideranging educational audience. The line echoed by many faculty in my study, “there’s
something about the immediacy of the live classroom experience,” could also be heard
among the institute participants who advocated a hybrid model.

The opinion was shared by participants that technology promises to help show us
the efficiencies and the inefficiencies of our traditional ways of teaching and learning.
Having had the experience of research for this study, I have become keenly aware that
Internet resources provide sound ways in which to augment traditional courses and that
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interesting hybrid models of course content and delivery are emerging at numerous
universities worldwide.

6.4 Refinements of this Study and Questions for Further Study
6.4.1 Interview Questions
I learned from this study the importance and centrality of asking the right questions
in a carefully thought out order so that pertinent information may be harvested properly.
An idea for a follow-up study came from an e-mail survey question that began to probe
the relationship between interaction on the Internet and changes in problem-solving
methods practiced by students. While the e-mail question solicited some substantive
remarks, it became obvious from reading the responses that a wealth of information
could be gleaned from further investigation.

Upon review of my analysis and interpretation in Chapter 5,1 would like to have
had more data on the Internet as cognitive mentor for students. A next step to extend
this study might be to focus on students’ responses to the use of the Internet for problem
solving, probing for specific examples and attempting to delve more deeply into details
of particular problems. As students become more facile with computing and Internet
use, focusing a study on this topic may prove fruitful for mining new insights from their
analytical and critical thinking methods.

It would be interesting to do a literature search on extraordinary thinkers and
creative problem-solvers through history comparing those who used computers as tools
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and networks as communication enablers and those that did not. Then one could look at
how the Internet might either change or contribute in some manner based on participant
observations and interviews focused on a particular problem type. It would be
important to design a detailed set of questions around the theme of Internet use around
this type of problem and its effects on student research and problem-solving techniques.

The process of this study that I have herein completed regarding perceptions of
Internet usage by faculty members and students was a necessary precursor to the
proposed subsequent study. The students whom I interviewed at CCSU are only now at
the stage where such a study would be quite significant, if it were conducted in the next
academic year. Students and faculty needed time to become fluent with computers and
knowledgeable about on-line resources in order to begin using the Internet and thus gain
experience with new ways of thinking, reasoning, and making associations in certain
problem contexts.

In a subsequent study, it would be interesting to focus on how computer knowledge
is shared among students and faculty on campus. Faculty could work to define and
implement an assessment of courses comparing quality measures on both student and
faculty sides of courses delivered in a purely traditional manner, through Web-enhanced
hybrids and completely asynchronously on-line.
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6.4.2 Focus Groups
While proceeding with focus group interviews was not unproductive, I think the
design and composition of such groups for this study warrants some reworking. I had
hoped that the heterogeneity of the group composition would foster exchange of ideas in
the group setting. This did not happen to the degree that I had hoped. Participation was
sparse and those who participated had previously been interviewed; consequently, most
of what they had to say had already been said.

Part of the problem was that, although I invited all students from the classes on
which the study focused, only those whom I had interviewed attended. In a subsequent
study I would redress the composition of the groups and the set of questions presented.
In the formation of groups I would invite students and faculty members who had not
been previously interviewed in hopes that new and perhaps even opposing views would
surface.

With respect to the focus group questions, I would try to design them around issues,
which had not been previously covered, or that probed existing interview questions and
responses further. For example, I could have chosen the e-mail survey question that
addressed the Internet and students’ problem-solving activity. A specific problem and
context could have been presented and the group could have been asked to record the
ways in which they would have made use of Internet resources to address the problem
and work on its solution. In this way, the focus groups would have functioned as
distributed problem-solving cells with a particular task to examine and reflect on rather
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than doing more of the same question answering activity. This hopefully would have
piqued the interest of more students and faculty as well as produced interesting results
on cognitive functions and the ways in which they might be influenced by the non-linear
and free-wheeling on-line Internet environment.

6.5 Recommendations
With the Internet as a backdrop for this study, I have been able to glean valuable
insights into higher education’s teaching and learning processes. I would like to share
these determinations by way of the recommendations that follow.

6.5.1 Integrating Cyber-resources into Traditional Courses
The pioneering exploration of the integration of real-time space and cyberspace to
create a revised model of traditional educational content and delivery is at the heart of
this study. It seems to me that this is our driving force in the pursuit of excellence in
education. For the foreseeable future, the focus of curriculum development and delivery
methods needs to be mainly on traditional courses, that is, lecture, lab, and discussion in
a classroom setting, and the ways in which on-line resources can be formally integrated
into this existing model. The desired outcome would be the identification of
enhancements either uniquely afforded or significantly enhanced by Internet/Web
availability and accessibility.
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6.5.2 Universal Access
With universal access being touted as key, one major thrust at universities through
academic computing will be to help provide all students and faculty with computers and
on-line Internet access. As Nicholas Negroponte, speaking in favor of focusing digital
technology on primary education expressed, “The catch is access” (Wired, September
1998, p. 212). With access will come familiarity and increasing levels of expertise
along with an environment which will nurture on-line distance education efforts.

As reflected in the interviews, access to and availability of varied and numerous on¬
line databases and digital libraries are important for a university to provide.

In

addition, mechanisms for asynchronous electronic bulletin boards, e-mail with
capability to transfer variously-formatted documents, and synchronous chat room spaces
are available resources and tools which have been explored sparingly by only two of the
faculty interviewed. The extent to which these tools can be used by faculty to aid
students who do not understand the material is definitely an open question that needs to
be researched. Interview data also pointed out that there is nothing more frustrating to
faculty and students than to have only limited access to the wealth of information
potentially available to them.

6.5.3 Computing Initiatives
6.5.3.1 Instructional Technology Training
There will also be an increased need on the part of faculty to be familiar with what
can be done with digital technologies for teaching and learning, especially for classroom
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presentation purposes. To this end, as mentioned above, a series of instructional
technology workshops are in the planning stages. They will focus on integrating
computing technology into the classroom, showing faculty what is available in
multimodal and multimedia presentation and how to proceed with developing
computing-related courseware.

The goal of such computing initiatives is to work towards university-wide
integration of digital technology, information, and teaching and learning. Academic
computing on campus will work to tie this goal in with the mission of the university as a
center of excellence in technology, giving particular and careful attention to teaching
and learning. When they graduate, students will need to be computer literate, and
depending on the job, actually computer fluent, to succeed. This study witnessed to the
perception of this need by students for students.

Before Internet resources can be used extensively in traditional university courses,
it is important that the student’s knowledge and skill base regarding information
technology be established early on. This is initiated by guaranteeing first-year student
exposure to computers so that they become familiar and fluent with using computers
and fluent with necessary software applications such as word processing, presentation
software, and to somewhat lesser extents, database and spreadsheet design and
maintenance. In order for faculty to begin, as well as to continue to experiment with,
new ways of using on-line resources in their courses, they need to be supported and
encouraged to build an instructional technology foundational expertise.
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Successful faculty will be those who integrate computing technology into their
courses, from use of presentation software to extensive use of on-line course materials
made available on the Web. They will be successful partly because they will be meeting
the expectations of students. Many of the better students are progressively developing
certain maturity in the use of information technology and increasingly expecting their
courses to have on-line components.

6.5.4 Emphasizing Web site Design for Faculty and Courses
As a final recommendation, along with providing a solid instructional technology
foundation for teaching and learning by faculty and students, university academic
computing services needs to give primary attention to and facilitate faculty and
academic program Web site design. Almost unanimously students expressed only
minor interest in having their own Web pages, citing the fact that faculty have more
information and expertise worth sharing than they. This suggests that students should
be given the opportunity to request having Web pages published on an individual basis,
as opposed to reserving storage space and perhaps even providing Web page templates
automatically for all students.

This study together with subsequent experiences have evidenced that we are in a
transitional period wherein on-line components of traditional courses are being
introduced and the newest digital technologies are being integrated into the educational
environment. Without doubt, I and others in higher education will be following and
involving ourselves in these changes in teaching and learning; many more exciting
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studies will be required to track and assess the type of educational models which use on¬
line resources.
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APPENDIX
WEB-BASED COURSE RELATED MATERIALS
This appendix is a representative compilation of examples that illustrate Web pages
used by faculty members in mathematics and various scientific disciplines. Personal
home pages as well as course home pages cover a wide range of information and
interactive aspects of courses. These include course syllabi, administrative policies,
schedules, reference links, practice quizzes, applets, and PowerPoint slides.
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Search AH Library Pages 1 Interlibrarv Loan Requests
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Internet Information Resources
Locate Internet Information with SPIRES
CCSU Home Page I Campus Map & Directions

Elihu Burritt Library
02:00:28 PM Monday Oct, 26 1998
Information about this site
2096 total hits since Tuesday May 12. 361 hits today.
Last access on Monday October 26 at 13:59:37 from 149.152.94.35
Page was last updated on Friday October 23, 1998 at 11:34:54
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Department of Mathematical Sciences
School of Arts and Sciences
Central Connecticut State University
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(860) 832-3753 j larosed @ ccsu.edu
Office Hours
Fall 1998:
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Home Page
http://www.math.ccsu.edu/faculty/larose/danf98.hl

Step into a new dimension
in 21st century learning: OnlineCSU!

Please visit our course Home Pages!
Fall 1998
Stat 453:
Applied Statistical Inference
■

!

Stat 200:
Business Statistics I
-

Stat 200:
Business Statistics I
On lin e Edition ! !

Spring 1998
Stat 315:
Mathematical
Statistics

Stat 476:
Special Topics:
Time Series

Stat 201:
Business Statistics 11
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If you would like some help in figuring out
what in the world is going on
with this Minitab computer slufl,
you might try checking out these Minitab links.
If you are interested in learning
Statistics on the Web,
you might try these
Online Statistics Course Links.

Pi
If you are interested in finding some sites
that deal with the SAS statistical package,
including SAS for W indows, tr\ these SAS links.

If you are looking for an
interesting data set to analyze,
there’s tons of data sets found at these
Data Sets links.

\
You can find out more about Prof. Larose here
and look over his resume here.

Dan

If by chance (!) you would just like to
explore the World of Statistics online,
perhaps these Statistics links would
interest von.

1
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Please send comments, questions and suggestions
to Prof. Daniel Larose.

Visit our library!

Professors Daniel Larose and Chun Jin are happy to announce
the publication of their book:

Daniel Larose’s Home Page
http://www.math.ccsu.edu/faculty/larose/hyprstat.

Online Statistics Help!
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Check out these Statistics sites
to review any stuff you may be rusty on,
or to get some help putting out that statistics fire...
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Online Statistics
Review Material:

The World Lecture Hall offers lots of
online Statistics courses.

-..
A bare-bones Intro Statistics
book from UCLA.

Intro Statistics
Demonstrations
from Ohio.

This site from Western Kentucky
explains statistical inference using the
TI 82 and TI 83 calculators

Here’s a quantitative
methods course from
Arizona State.

Back to:
Prof. Larose’s Home Pace

Math Dept Web Site

School of Arts and Sciences

Central Connecticut State University

( enter tor Education and Research at Outer Island
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http.//www.ctstateu.edu/~ceroi/ceroi hii

Center for Education and Research
at Outer Island

Outer Island, one of the Thimble Islands located in Stony Creek, Connecticut, is part of the Stewart B.
McKinney National Wildlife Refuge. The Center for Education and Research at Outer Island
(CEROI) is a cooperative program between the Connecticut State University System and the Stewart B.
McKinney National Wildlife Refuge. CEROI coordinates and sponsors educational and research programs
that utilize Outer Island.

Outer Island provides a site for a wide range of environmental education and research opportunities on
Long Island Sound. Outer Island is approximately five acres in size, with extensive expanses of granitic
outcrops, boulder and cobble beaches in the intertidal zone as well as two small salt marshes.
Outer Island was privately owned until October 1995 when Elizabeth Hird donated the island to the U.S.
Fish and Wildlife Service in order to protect the island’s natural resources and to provide continued access
to the island for educational and research activities. The island is now managed as part of the Stewart B.
McKinney National Wildlife Refuge (NWR). A partnership between the McKinney NWR and the
Connecticut State University (CSU) System has been established to provide access for educational and
research programs using the island. The CSU Center for Education and Research at Outer Island (CEROI)
coordinates these activities.
Because of its protected status, location in Long Island Sound, and access for educational activities, Outer
Island is one of the best sites in Connecticut for programs in environmental education, marine biology,
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Center tor Education and Research at Outer Island

http://www.ctstateu.edu/~ceroi/ceroi.hi

ornithology, coastal geology, or related disciplines. The island offers many opportunities for discovery,
investigation, observation, and research.
Middle and high schools, colleges, and universities, as well as environmental organizations, are
encouraged to use the island as a field resource to study the ecology of Long Island Sound. The island’s
wide and varied intertidal zone provides numerous opportunities for students to investigate intertidal
zonation and other aspects of coastal ecology.
Particularly encouraged are activities that support the Stewart B. McKinney National Wildlife Refuge’s
mission of protection of shore and wading bird populations which use the island, protection of natural
biological diversity on the island, and enhancement of environmental education.
To arrange a class or other educational group visit to Outer Island contact the Center for Education
and Research at Outer Island:
By phone at 203-392-6265 or
By email at CEROI@WWW.CTSTATEU.EDU
Groups must submit a Reservation Request Form that provides information necessary to insure that
trips to Outer Island are compatible with the mission of the Outer Island Unit, Stewart B.
McKinney National Wildlife Refuge.
Please read the accompanying Guidelines for Education and Research at Outer Island.
Questions can be directed to either the phone or email listed above or to either of the two coordinators of
the Center for Education and Research at Outer Island:
*

Dr. Clayton A. Penniman, Associate Professor, Department of Biological Sciences, Central
Connecticut State University, 1615 Stanley Street, New Britain, CT 06050
Phone: 860-832-2658
Email: Penniman@ccsu.edu
Dr. Suzanne Kolb, Assistant Professor, Department of Environmental Education/Science Education,
Southern Connecticut State University, 501 Crescent Street, New Haven, CT 06515
Phone: 203-392-6612
Email: Kolb@scsu.ctstateu.edu

After receiving confirmation of their trip request, groups must make their own arrangements tor feny
transportation from Stony Creek to the island.

Other information about Outer Island includes:
On-line Intertidal Transect on Outer Island
Tide Prediction on the WWW (tor Bridgeport, CT)

Center for Education and Research at Outer Island

Phototour of Outer Island
Map of Outer Island
Connecticut State University System

Penniman @CCS U. ED U
Revised 5 February 1998

http://www.ctstateu.edu/-ceroi/ceroi.hti

Main Page
http://www.biology.ccsu.edu/intertidal/main hi

An On-line Rocky Intertidal Transect
Conducted at the Outer Island Unit of the
Stewart B. McKinney National Wildlife Refuge
(Long Island Sound, Connecticut)

Index Pane for the Transect

*

Connecticut Stale University, Center for Education and Research at Outer Island
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Description

http://www.biology.ccsu.edU/intertidal/Transc.htm#TRANSC T(

Description of Transect Methods and Setup of Web Page,
Outer Island Intertidal Transect

Background
This page is primarily intended for student groups who will be conducting field studies at Outer Island,
Stewart B. McKinney National Wildlife Refuge, and for others interested in New England intertidal
ecology. For those groups going to Outer Island, this web site can be used to study intertidal zonation prior
to conducting their own intertidal transects.
The transect depicted herein was conducted on 12 August 1997 at low tide on the SE shore of Outer Island.
Outer Island is located in Long Island Sound and is part of the Town of Branford, Connecticut (just east of
New Haven).

Organization of Web Page
The On-line Intertidal Transect consists of several linked modules that can be accessed through the "Index"
page (i.e., the Table of Contents). These pages include:
•
•
•
•
•
•
•

Description of intertidal ecology and zonation
Description of how the intertidal transect was conducted and how.these web pages are organized
Series of transect images
Graphical representation of the data associated with the intertidal transect
Links to related web sites
List of references on intertidal ecology
Acknowledgements

The page combines quantitative data describing the occurrence of dominant intertidal organisms on the
shore of Outer Island with a visual presentation (i.e., photos) of these organisms and intertidal zones.
Photographs were taken in succession across the shore beginning at the low tide mark (i.e., water level)
and progressing across the shore to the upper level of tidal influence. The photos represent 0.25 m
segments in the horizontal dimension.
The web pages for the photographic images are structured in a series of sets of four photos. Each set of
four contains a 1.0 m horizontal segment of the shore (i.e., 4 photos x 0.25 m each). The first of these
pages shows 0.0 m to 1.0 m across the shore horizontally (i.e., from the low water mark to 1.0 m across the
shore). The second, 1.0 m to 2.0 m, and so forth.
Each photographic image is presented in a small frame that can be clicked on to link with a full-screen,
higher-resolution image of that 0.25 m segment. The pages with sets of four images in 0.25 m segments
have solid lines above and below each image. Associated with each solid line are the horizontal distance
(in meters from the low water mark) of the location of the top and bottom of each image and the
corresponding vertical elevation (in centimeters above mean low water, MLW). Thus, the position of each
image is presented vertically (from datum, MLW) and horizontally (from the low water mark at the time

Transect Description

http://www.biology.ccsu.edU/intertidaimansc.htm#TRANSCrC

the transect was initiated).
Additionally, for each photo the percent cover occupied by dominant, sessile, intertidal organisms is given
These data were collected by visually estimating the coverage of each organism in a 0.25 m-on-a-side u.e..
0.0625 m2) quadrat frame. Since inertidal organisms can occupy both a "canopy" level and an
"understory," these percentages may sum to greater than 100%.
For both the small and enlarged images the vertical dimension of the image contains a horizontal distance
of 0.25 m across the shore; the image’s horizontal dimension is therefore somewhat greater than 0.25 m.

Description of Intertidal Transect Methods
At predicted low tide Q.g.,Tide Prediction Web Site) a 30 m tape was secured at the low tide mark (i.e.,
water level) and extended across the shore up to the level of maximum tidal influence. Beginning at the
water level (.<?., 0.00 m horizontal) a wire frame quadrat, 0.25 m on a side was placed on the shore. The
percentage of the quadrat occupied by the dominant, sessile, intertidal organisms was visually estimated. If
possible, "canopy-forming" organisms were then moved aside, the quadrat relocated to the original
position, and the percentage of space occuped by "understory" organisms was visually estimated. This
process was repreated every 0.25 m across the intertidal.
Concurrent with the estimation of percent cover, photographs were taken along the transect. Images were
prepared to approximate the 0.25 m quadrat segments. Thus, each image contains a 0.25 m horizontal
shore distance in its vertical dimension and a somewhat greater than 0.25 m distance in each image’s
horizontal dimension. Images were developed onto a Kodak CD-ROM and processed with Adobe
Photoshop for this web page.
In addition to estimating the percent cover of organisms in the 0.25 m square quadrats and
photographically recording these segments, the vertical elevation of each quadrat was measured and
calculated relative to mean low water (datum, 0.00 m).

Index

Penniman@CCSU.EDU
Revised 23 January 1998
URL: http://wwwas.ccsu.ctstateu.edu/depts/biology/intertidaI/transc.htm
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Recent Presentation Notes
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Digital Medical Privacy

February 18, 1998, Mansfield, CT

Privatisation as Jurisdiction (BILETA ’98)

March 28, 1998, Trinity College, Dublin
Ireland

CT State University Academic Computing
Conference

April 4, 1998, Willimantic, CT

Hostile Takeover: The Criminal Law as
Commerce (notes)

Sept. 25, 1998, Charles Sturt University,
Wagga Wagga, AU

Object-Oriented Ethics: Medical &
Computing Interfaces
(Presentation Notes)

Sept. 29, 1998, Australian Assoc, for Prof.
& Applied Ethics,
University of New South Wales, School of
Philosophy
*COMING SOON*

Sept. 30, 1998, Austalasian Conference on
Employee Surveillance in United States Law Info. Systems
(notes)
University of New South Wales *COMING
SOON*
i

Syllabus and Conference Archive
This is a shared resource site for students registered in the above courses, as well as for those pursuing an independent
study in law, ethics and computing. It is also here for all interested people. Please jet us have your comments.

Web Sites:
This listing is under construction and is best used as a starting point for further exploration. No endorsement of views
expressed within any site should he implied to the management. Please report problems with links as well as suggestions
for additional sites. Users should also note that material contained within these sites arc normally protected by copyright
and related laws.

General
• Dictionary of Computing Contents

E-Journals, News and Magazines
• CANET news.com
• InfoTech New's
• Policy.com
• Salon
• The Network Observer
• Washington Post

Computer-Mediated Communication
• Journal of Computer-Mediated Communication
• MIT Research Program on Communications Policy

Digital Cultural and Social Research
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•

Center for Global Communications (Japan)

• Center for the Study of Online Communities
•

Cyber-technology and Culture

•

Emory - World Class Home Page

•

FAU - List of Communication, Anthropology, and Cyberculture Resources on the Web

•

Links for Cyber-Sociologists

• MIT Media Lab
•

Resource Center for Cyberculture Studies

Digital Economics and Commerce
•

ABA Committee on the Law of Commerce in Cyberspace Home Page

•

Consumer Project on Technology

•

DigiCash home page

•

Electronic Commerce, Law, and Information Policy Strategies

• eTRUST Home Page

Ethics
BioEthics
•

Kennedy Institute of Ethics

•

PENN Center for Bioethics

•

UVa Bioethics Program

Business Ethics
•

DePaul Institute for Business and Professional Ethics

•

European Business Ethics Network

•

KPMG Ethics Web Site

•

University of Tampa Center for Ethics

• The Wharton Ethics Program at the University of Pennsylvania

Computer & Information Ethics
• SIU Computer Ethics Information Systems

Engineering Ethics
•

Ethics Center for Engineering & Science

• Texas A&M (TAMU) Engineering Ethics
•

NCSU Web Clearinghouse for Engineering and Computing Ethics

Journalism Ethics
•

EthicNet: Databank for European Journalism Ethics

Legal Ethics
•

LegalEthics.Com

Professional Ethics
•

Association for Practical and Professional Ethics

•

Illinois Institute of Technology - Center for Study of Ethics in the Professions

•

UNC - Center for Professional and Applied Ethics

Science & Ethics
•

Berkeley Lab - Ethical-Legal Issues in Science

Ethics, Law and Computing Resource Site
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•

Office of Research Integrity

•

Virginia Polytechnic Institute -Online Science Ethics Resources

Omnibus Ethics Sites & Institutes
•

ACUSD Ethics Updates Page

• American Philosophical Association
• Dartmouth Ethics Institute
•

Fullerton Ethics Page

• Johns Hopkins Ethics Page
•

Philosophical PrePrint Exchange - Ethics

•

Poynter Institute for the Study of Ethics and American Institutions

•

RPI Ethics Page

• Santa Clara U. Markkula Center for Applied Ethics
• Spectacle: Ethical, Political and Legal Sites on the Web
• Student Pugwash USA
•

UBC Centre for Applied Ethics Home Page

Information Policy
•

American Society for Information Science Home Page

•

Electronic Policy Network

•

Imprimatur (Esprit Project)

•

Information Industry Association

•

Information Infrastructure Project (@ Harvard)

Law
General Legal Sites
•

American Bar Association Home Page

•

Australasian Legal Information Institute

•

Chicago-Kent’s Guide to Legal Resources on the Web

•

Coalition for Networked Information

•

Cornell Legal Information Institute

•

Cyberspace Law Institute

•

Legal Scholarship Network (LSN)

•

National Criminal Defense Lawyers Site

• Oyez Qvez Oyez: A Supreme Court WWW Resource
• Touro Law Center (Second Circuit online opinions)
•

UCLA Cyberspace Law and Policy

•

Villanova Center for Information Law and Policy

Legal Search Engines and Research Sites
•

BNA Electronic Information Policy Law Reporter Home Page

•

David Loundy’s E-LAW Web Page

•

FindLaw - LawCrawler

•

FarisLaw US Case Law Search

•

GSU College of Law - Meta-Index for U.S. Legal Research

• LawLinks: The Internet Legal Resource Center
• The Legal List
• The Legal Pad (searchable index)
• Seamless Website - Lawyers. Legal Associations, and Legal Resources
•

WashLaw Web Site

Ethics, Law and Computing Resource Site

•

Web Legal Dictionary

•

West’s Legal Dictionary

• The World Wide Web Virtual Library: Law

Online Legal Journals
• Index of Online Legal Journals
•

Bytes in Brief

• Berkeley Technology Law Journal Home Page
•

Chicago Daily Law Bulletin - Techology Law Column

• Florida State University Law Review
• Intellectual Property Magazine
•

International Journal of Communications Law and Policy

• Journal of Information, Law and Technology
• Journal of Law and Technology (U. of Va)
• Journal of Online Law
• The National Law Journal
• NetWatchers Cyberzine
• New York Law Journal
•

Richmond Journal of Law & Technology

• The Villanova Information Law Chronicle
•

Web Journal of Current Legal Issues

Computer Crime & Law Enforcement
•

BusinessNet Computer Crime Site

•

Computer Crime & Investigations Center

•

INTERPOL - United States National Central Bureau

•

RCMP Technological Crime Bulletin (Canada)

First Amendment: Speech/Expression
•

ACLU

•

American Communication Association Free Speech Page

• American Library Association
• FACTNet International Digest
•

First Amendment Cyber-Tribune

•

Freedom Forum First Amendment Center

•

Freedom of Information Center

•

Intellectual Freedom and Net Censorship

First Amendment: Press and Journalism Resources
•

B.C. Journalists for Freedom of Information

•

Drudge Report

•

Kennedy School - Journalism Page

• Media Studies Center
• National Press Club
•

Reporters Committee for Freedom of the Press

•

Reporter.org

•

WWW Virtual Library; Journalism

Intellectual Property
Government Sites

http://www.cs.ccsu.ctstateu.edu/~boconnc
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• Australia
•

Canada

•

EU Europa Server -Media, Information Society & Data Protection

• France
• Germany
• UK
• USA
Interest Groups, Newsletters, etc.
• ACM Copyright and Intellectual Propert Web Site
• Center for Advanced Study & Research on Intellectual Property
• Copyright Clearance Center Online
• Copyright Society Of The U.S.A.
•

Copyright Website

• FPLC - The Intellectual Property Mall
•

ILT Intellectual Property Web Site

• Information Law Alert
•

Intellectual Property Worldwide

•

NetRights Intellectual Property Page

• Software Publishers Association
• Stanford ; Copyright & Fair Use Page
•

Union for the Public Domain

•

United States Patent and Trademark Office

•

WIPO Home Page

•

WWW Multimedia Law

Medical Records
•

Berkeley National Laboratory - Privacy and Medical Databases

•

CDT’s Health Information Privacy Issues Page

•

EPIC Medical Record Privacy Page

•

Healthcare Information and Management Systems Society

•

Human Genome Project Information

• Medical Records Institute
•

U. of Texas - Telemedicine Resources and Services

•

U. of Washington - Telemedicine Resources

•

"Virtual” Medical Law Center

Privacy
• Americans for Computer Privacy
•

EPIC - Electronic Privacy Information Center

•

Privacy International

•

Internet Privacy Coalition

•

Privacy in the Information Age: Web Magazine

Security Issues
•

ABA Information Security Page

•

Cambridge U. Computer Security Group Lab Page

•

CIAC Security Web Site

• Institute for Computer and Telecommunications Systems Polic>
• Internet Security Review
• NIST Computer Security Resource Clearinghouse

r i -»
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• Rutgers WWW-Securitv Reference page
• UC Davis Computer Security Lab
Cryptography Resources
• ACLU Privacy and Encryption Page
• Bletchlev Park
• CDT - Cryptography Policy Issues Page
• Crypto Law Survey - Worldwide
• Cryptome - Policy papers, algorithms and more
• Cryptographic Resource Center - Zagreb
• Cryptosystems Journal
• Cypherpunks Home Page
• EFF - What’s New in Cryptography
• Encryption Policy Resource Page
• Leuven - COmputer Security and Industrial Cryptography (COSIC)
• Louvain Crypto Group Page
• National Security Agency
• Popular Cryptography - Online Journal
• NRC Study on Cryptographic Policy
• RSA Laboratory’s FAQ on Cryptography
• The Story of Non-Secret Encryption (precursor Public Key Cryptography)

American Legislative and Governmental Reference Resources
• Connecticut General Assembly Home Page
• Connecticut General Statues Online
• Congressional Internet Caucus
• DocLaw WWW (Federal Government Research Sources)
• Fedvvorld
• Federal Register
• GPO Web Site
• THOMAS - Government Information Site
• United States Code
• U.S. House of Representatives Internet Law Library

European Union (and related) Legislative and Governmental Reference Resources
• European Court of Human Rights
• European Court of Justice
• European Parliament
• Eurointernet (European Integration Resource Site)
• Legal Advisory Board for the Information Market
• Legislation in Force (consolidated text)
• The Maastricht Treaty
• Official Documents
• Official Journal of the European Communities
• Presidency (Austria) of the EU

Professional, Advocacy and Public Interest Associations
• ACM Home Page
• Association of Online Professionals
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• Australian Computer Society
•

Benton Foundation

• Berkman Center for Internet & Society @ Harvard Law School
• Center for Democracy and Technology
• Computer Professionals for Social Responsibility
• Digital Future Coalition
• Electronic Frontier Foundation
• IEEE Computer Society
• Technorealism
• Voters Telecommunications Watch
• World-Wide Web Consortium

Selected Hypertext Documents:
Assorted Governmental Reports:
•

Presidential Commission on Critical Infrastructure

Codes of Ethics:
•

ACM Code of Ethics

•

Codes of Ethics Around the World

•

IPG Code of Ethics

Constitutional:
• The Annotated US Constitution
1
• The Bill of Rights
■

.

■■

*

»

• The Connecticut Constitution
•

History of the Connecticut Constitution

•

Lawrence Tribe: The Constitution in Cyberspace

Criminal Law:
•

DO.I Computer Seizure Guidelines

• Supplement to DO.I Guidelines
Cases
• Operation Sun Devil - EFF Archives
•

US v. LaMacchia - EFF Archives

•

"Phiber Qptik" Matter - EFF Archives

•

US v. Thomases (AABS Prosecution)

•

US v. Morris
Articles
Perritt ~ Computer Crimes and Torts in the Global Information Infrastructure

Digital Economics:
• C/Net - Missing Link In E-C&nmerce: Users
• Varian: The Information Economy

Ethics:
• The Ethics of Web Site Engineering

Ethics, Law and Computing Resource Site
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Expression:
Conventional Media
•

Denver Consortium v. FCC

•

F.C.C. v. Pacifica

• New York Times Co. v. Sullivan
• Sable Communications v FCC
•

Hermes Database Search of Supreme Court Expression Decisions

Digital Matters - Selected Cases
•

Reno v. American Civil Liberties Union

• Cubby v. CompuServe
•

Loving v. Boren (W.D. Oklahoma 1997) lacademic censorshini

• Stern v. Delphi
• Stratton Oakmont v. Prodigy
• Amicus Brief of Interactive Services Ass’n (Aug. 29.1995)
•

Concentric Network Corn, v. Wallace (spamming)

•

Cyber Promotions, Inc, v. America Online, Inc, (spamming]
Digital Matters - Censorship - The PICS Issue and More

•

EPIC Report - Faulty Filters

•

Information about Labeling and Rating Systems@MIT

• w3.org: PICSRules 1.1
Articles and Papers
•

C/NET: Canceled spammer sues ISP

•

Oklaioma Daily - O. U. Newsgroup Lawsuit

Intellectual Property:
t

Articles and Papers
• ACM Interim Copyright Policy
•

Burk - Trademarks Along the Infobahn

•

Copyright Act of 1976

•

Information Infrastructure Task Force - The "White Paper"

•

Cyberspace Law Institute: The Special Problem of Caching and Copyright Protection

•

EFF "Intellectual Property Online: Patent, Trademark, Copyright" Archive

•

PC WEEK: It’s The World’s Biggest Copy Machine

•

U.S. Patent and Trademark Office; Public Hearing on Intellectual Property Issues

•

UT System Crash Course on Copyright

Legislation
•

HR 3531 IH -104th Congress: Sui Generis Database Proposal (FTP)

• The No Electronic Theft Act (signed into law 11-97)
Cases
• National Basketball Assoc. V. Motorola (databases)
•

Princeton University Press v. Michigan Document Services, Inc, (fair use in university coursepacks)

•

ProCD v. Zeidenberg (shrinkwrap)

•

Washington Post Co. v. Total News Inc, (framing)

Medical Records:
• A Bibliography of Electronic Medical Records
•

AHIMA Model Health Information Legislation

• Am. College of Healthcare Executives Policy Statement on Medical Records Privacy
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•

C/NET Report: Medicine by modem

•

GAO testimony - Consumer Health Informatics, July 26 1996

•

HHS Data Council Home Page

,

• Minnesota Health Data Institute - Ethics and Confidentiality Report
•

Information for State Health Policy Program - Model Procedures, Standards, and Reports

• The W3-EMRS Project (MIT and Others)
Related Legislation
• Medical Records Confidentiality Act of 1995 from Justice Resource Institute Health Division
• EPIC Summary of The Medical Records Confidentiality Act of 1995
•

H.R.3103 - Health Insurance Portability and Accountability Act of 1996
o Testimony of Sec. Donna Shalala before Sen.Cmttee on Labor & Human Resources

• The Medical Information Privacy and Security Act (MIPSA) of 1997

Privacy:
• A Citizens Guide on the Freedom of Information Act
• EPIC Cookies Page
•

FTC Staff Report: Public Workshop on Consumer Privacy - Dec. 1996

•

FTC Workshop on Consumer Privacy on the Global Information Infrastructure

• Gidari - Confidentiality in Cyberspace
•

GVU’s 6th WWW Survey Page on Net Privacy

• NTIA Privacy Report 10/23/95
•

Options for Promoting Privacy on the Nil (April 1997 Report)

• Smyth v. Pillsburv (email)
Related Legislation
•

Privacy Legislation Summary

•

EPIC 105th Congress Privacy and Cvber-Liberties Legislation

•

Privacy Act of 1974

•

Family Educational Right to Privacy Act

• The Electronic Communications Privacy Act of 1986
• The Video Privacy Protection Act of 1988

Security and Encryption:
•

Bernstein v. U.S. Department Of State (decision)

• Bernstein - EFF Archive
•

CDT Analysis of Bernstein

• Junger v. Daley
•

C/NET Special Report: Crime on the Net (02-07-97)

• C/NET - Java. ActiveX Security Issues (03-06-97)
•

C/NET - Microsoft Explorer Security Problems (3-5-97)

•

C/NET - Microsoft Explorer Security Followup (3-6-97)

• CSTB Report: Cryptography’s Role in Securing the Information Society

Social and Community Issues:
•

Beamish - Communities On-Line

•

Bruckman - The MediaMOO Protect

•

C/NET Perspectives Collection

• Dibbell - A Rape in Cyberspace
•

Lawlev - The Sociology of Culture in CMC

•

Hauben - Netizens: On the History and Impact of the Net

•

Reid - Electronolis: Communication and Community on the IRC
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Selected Legislation in the 105th Congress
•

H.R.98 : Consumer Internet Privacy Protection Act

•

H.R.2281: Digital Millennium Copyright Act*

•

H.R. 3888: A bill to amend the Communications Act of 1934 to improve the protection of consumers against
"slamming" *

•

H.R. 4105: Internet Tax Freedom Act *

•

H.R. 695 : Security and Freedom Through Encryption (SAFE) Act.
O

•

House Intel Committee Report on SAFE

HR 1287 Social Security On-line Privacy Protection Act of 1997

• S.377 ; Pro-CODE Act of 1997
• S.474: Internet Gambling Prohibition Act of 1997*
• S 504 Children’s Privacy Protection and Parental Empowerment Act of 1997
• S. 512 Identity Theft and Assumption Deterrence Act of 1997
• S. 600 Personal Information Privacy Act of 1997
• S. 771 - The Unsolicited Commercial Email Choice Act of 1997
• S. 1618: A bill to amend the Communications Act of 1934 to improve the protection of consumers against
"slamming"*

* Designates legislation gaining particular attention as of Sept. 01 1998

American Legislative Resource Sites:
r

•

EPIC Online Guide to 105th Congress - Privacy Cyber-Liberties Site

•

Internet Privacy Coalition - Current Legislation

•

USC Recent CyberLegislation Site

Selected Legislation of the European Union
•

Directive 95/46/EC of the European Parliament <Data Privacy>

•

DIRECTIVE 97/66/EC of the European Parliament < processing of personal data and the protection of
telecommunications privacy>

History of Computing Resources
•

Boston Computer Museum

•

Charles Babbage Institute Center for History of Computing

•

Computer Museum of America

•

History of Computers and Art

• Obsolete Computer Museum
• Smithsonian Computer History Site
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Web-Wide Search Engines
• AltaVista
• Deia News
• Infoseek
•

Lycos

•

Yahoo

Writing Resources: Digital and Analog
• Electronic Citation Style Manuals
• NCSA—A Beginner’s Guide to HTML
• Yale C/AIM WWW Style Manual
• Proposed Web Citation using APA Style
• Style Manuals and Writing Tips
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Prof. Clifford L. Pelletier

http://www.cs.ccsu.ctstateu.edu/~pelletit

Prof. Clifford L. Pelletier
Department of Computer Science
Central Connecticut State University

This site contains materials related to the the courses in computer science I teach at Central Connecticut
State University. It also contains a humor collection, a collection of articles on the risks of computer
technology, a reference collection and a collection of oddities.
Some users have experienced problems accessing the site because their web browser was caching obsolete
pages obtained on previous visits. Check your options settings.

• About me
o Personal
o Professional interests
o Contact information
• Course materials
• Collections
o Humor
o Risks
o Reference
o Oddities
• Other stuff

Prof. Clifford L. Pelletier
pelletier@ccsu.edu
Last revised: October 01, 1998
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About me
Personal
The graphic on the index page is the Pelletier family coat of arms. My ancestor, Guillaume Pelletier, was
one of the early settlers of Quebec. He came to North America in 1*641, arriving at Beauport near what is
now Quebec City. Nearly all those in the United States and Canada with the Pelletier surname can trace
their ancestry back to him or to one of three other Pelletier’s who came to "New France" in the 17th and
18th centuries.
I have been a faculty member at CCSU since the inception of the computer science major in 1976. At that
time, computer science was a program within the Department of Applied Mathematics. The CS program
stayed in mathematics through various organizational and name changes until 1989, when a separate
Department of Computer Science was established. I served, from then until 1995, as the first chair of that
department.

Professional interests
My professional interests include operating systems, object oriented programming, networks, computer
security, computer law and the impact of computers and technology on society. (Yes, I’m a generalist!) At
one time or another, I have taught almost all of the courses offered by the department, and I enjoy the
opportunity this provides to broaden my knowledge.

Contact information
My "plan" file gives my mailing address, telephone numbers, course schedule, office hours and PGP public
key. My plan file can be retrieved by executing the command finger pelletier@ccsu.edu or by
following this link.
Prof. Clifford L. Pelletier
Pelletier @ ccsit .edu
Last revised: October 01, 1998
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Course materials
Materials applicable to all courses
Course Policies
An electronic copy of the course and grading policies handout distributed the first day of class.
Certification and problem area form
This form must be submitted with each lab assignment. It is available as a plain ASCII text
file or as a Postscript file, suitable for printing on a Postscript capable printer.
Materials applicable to individual courses
The course outline, selected lab assignments and other materials appropriate to a specific course can
be found by following these links.
CS 152 Computer Science II
CS 420 Object Oriented Programming
CS 490 Computer Networks

Prof. Clifford L. Pelletier
pelletier@ccsu.edu
Last revised: October 01, 1998
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Course Policies
Prof. Clifford L. Pelletier
Department of Computer Science
Central Connecticut State University
Fall 1998
"The time has come," the Walrus said,
"To talk of many things:
Of shoes—and ships—and sealing waxOf cabbages—and kingsAnd why the sea is boiling hot—
And whether pigs have wings."
Lewis Carroll
This document describes my course policies. It is meant to be read in conjunction with the course outline:
this document includes information applicable to all courses; the course outline provides information
specific to a particular course. Read both now and keep them for future reference.
My policies change from semester to semester, sometimes significantly, so don’t assume that since you
have taken a course with me before that the old rules still apply.
#

This policy document and the course outlines for each of my courses are also on my web site. The web
versions of these documents may be "debugged" (typos fixed and updates made) so the web version
constitutes the "official" copy.

• 1 Contact information and office hours
o 1,1 Office location
o 1.2 Telephone
o 1,3 Email
o 1.4 Web site
o 1.5 Office hours
o 1,6 Virtual office hours
• 2 CCSU Computer Facilities
o 2.1 Microlab
o 2.2 VAX
o 2.3 Computer Science department facilities
o 2.4 Other campus facilities
• 3 General course requirements
o 3.1 Texts and recommended readings
o 3.2 Computer access
o 3.3 Email and web access
■ 3.3.1 Email
■ 3.3.2 Web access

Course Policies

htip://www.cs.ccsu.ctstateu.edu/~pelletie/policy.htn

o 3.4 Teaching philosophy
o 3.5 Attendance. Lateness and Makeup Policies
o 3.6 Class Participation
o 3.7 Academic integrity and plagiarism
o 3.8 Withdrawal
o 3.9 Special student needs
• 4 Course work and grading
o 4.1 Types of course work
o 4.2 How and when to submit assienments
o 4.3 Lab assienments
■ 4.3.1 Program grading
o 4.4 Grade calculation
• 5 Pet peeves

Prof. Clifford L. Pelletier
pelletier@ccsu.edu
Last revised: September 12, 1998
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LECTURE NOTES & OTHER STUFF, Autumn 1998, Prof. Kjell
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LECTURE NOTES & OTHER STUFF
This contains lecture notes (and other stuff) for various courses•
•
•
•
•
•
•
•

CS.l 13,
CS 151,
CS 161.
CS 254.
CS 355.
CS 420,
CS 423.
CS 473,

Introduction to Computers (non-majors) using QUICKBASIC .
Computer Science I (majors) using Java.
C Programming
VAX Assembly language
Systems Programming
Object Oriented Programming Systems
Computer Graphics
Simulation Techniques

There are also notes on how to create web-based programmed instruction coures, and source code (ANSI
C) of programs that aid that task.
These notes have been tested using Java-enabled Netscape 4.0. However, Java is needed for only a few
items. Don’t rush in and do an assignment until it has been assigned in class. Some assignments have been
sitting here for a few years and may not be given in your class.
Talks
• Adding Interaction to Instructional Web Pages — lecture on how to make web lessons interactive.
(From a talk given at the 12th CSU Annual Academic Computing Conference, April 4, 1998)
• Programmed Instruction using Web Pages — lecture on how to create web lessons. (From a talk
given at the 1 1th CSU Annual Academic Computing Conference, April 12, 1997; and at the 2nd
Annual CCSC Northeastern Conference, Boston, MA, April 25, 1997).
• Java from the Grounds Up (From a talk given at the 10th CSU Annual Academic Computing
Conference, April 13, 1996.)
CS 113 — Introduction to Computers (non-majors) using QuickBasic
CS 113 is a general education course in computers and programming using the Microsoft QuickBasic
programming language. The course material consists of 25 chapters of interactive lessons and several
miscellaneous hand-outs, the equivalent of perhaps one half of a full semester course. It is helpful, but not
absolutely necessary to have QuickBasic running on your computer to read these notes.
• The Course Material
CS 151 — Computer Science I, using Java
CS 151 is an introduction to computer science and programming using the lanugage Java.
• The Course Material
• Fall 1998 Syllabus and Assignments
CS 161 — C Programming
CS 161 is an introduction to C programming for students who already have programming experience.

I
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• The syllabus
• Program 3
• Program 4
CS 254 — Computer Organization and Assembly Language, using VAX assembly
CS 254 Is a sophmore-level course in assembly language using the VAX MACRO assembly language. The
course material consists of the syllabus, interactive notes, past assignments, and several miscellaneous
hand-outs and demo programs. The notes are expected to be used with the textbook VAX Assembly
Language (2nd), by Sara Baase (Prentice-Hall). It is necessary to have access to a VAX with MACRO
assembly installed to make full use of these notes, however the first several chapters cover basic concepts
of assembly language and binary representation and will be useful in any assembly language course. The
notes cover about two thirds of the course, and are a bit sketchy in places.
• Course Material
CS 355 — Introduction to Systems Programming
•
•
•
•
•
•
•
•
•

CS 355 Syllabus
Assignment 1 Lesson Maker.
Assignment 2 Scanner.
Assignment 3 Typo Finder.
Assignment 4 Linker-Loader.
Assignment 4 Sample Data Various Object Modules
Example Scanner
Suggested Solution to Assignment 2
Lessons from Students

CS 420 — Object-Oriented Programming Systems
•
•
•
•
•
•
•

CS 420 Syllabus
Java CardLayout Example
Java Hierarchical Containers Example
Java BombSquad Game
RainDrops Suggested Solution.
RainDrops Suggested Solution—more elaborate version of the above.
Student RainDrops Other Solutions.

CS 423 — Computer Graphics, Fall 1998
•
•
•
•
•

CS 423 Syllabus
Notes on Imagery
First Assignment Color Tile Matching.
Java Assignment #1 Circle Drawer
Java Assignment #2 Smooth Operator

CS 423 Vector Algebra Lessons
You should use a Java enabled browser for these pages.
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LECTURE NOTES & OTHER STUFF, Autumn 1998, Prof. Kjell
http://www.cs.ccsu.ctstateu.edu/~kjel

•
•
•
•
•
•
•
•
•
•

Chapter 1. Vectors and Displacements
Chapter 2. Vector Addition
Chapter 3. Graphical View of Vector Addition
Chapter 4. The length of a Vector.
Chapter 5. The direction of a Vector.
Chapter 6. Scaling and the Unit Vector.
Chapter 7. The Dot Product.
Chapter 8. Uses of the Dot Product.
Chapter 9. The Angle between Two Vectors.
Chapter 10. The Angle between Two 3D Vectors.

CS 423 Matrix Algebra Lessons
• Chapter 1. Basic Matrix operations.
• Chapter 2. Multiplying Matrices and Vectors.
CS 473 --- Simulation
•
•
•
•
•
•
•
•
•

Syllabus. The Syllabus.
Assignment 5.
Chapter 1. Introduction to simulation.
Chapter 2. How to be an Average Student.
Chapter 3. Spreadsheets.
Chapter 4. Simulation with Spreadsheets.
Chapter 5. Probabilistic Simulation.
Chapter 6. Classic Simulation Scenarios
Click here to download (ftp) All 7 chapters in WordPerfect form.

Source Code
• quizBlank.html Template for creating self-grading web page quizes.
• Click here to download (ftp) source code for a program that makes linear programmed learning
sequences.
• Click here to download (ftp) executable code (Win NT and Win 95) that makes linear programmed
learning sequences.
• Click here to download (ftp) source code for a program that makes intrinsic programmed learning
sequences.
• basicLessons Example a master file for a linear sequence.
• assemblyLessons Example a master file for an intrinsic sequence.
• Code (in C) for a neural network simulator.
o Readme Description of the directory contents,
o Source code. Executable (Win NT), and examples
End of Choices
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Altieri - Department Of Economics

http://www.econ.ccsu.edu/Altieri.htir

Dr. Paul L. Altieri
Home
Faculty

Fall 1998 Courses

Programs
Courses

Econ 200 FYE - Principles of Economics I - Principles of
Macroeconomics
(For incoming freshmen only)

Links

Monday-Wednesday-Friday 12:00-12:50 p.m.

Tutoring
Tuesday-Thursday 9:30-10:45 a.m.

Feedback

Econ 300 - Macroeconomics (Intermediate)
Monday-Wednesday-Friday 1 1:00-11:50 a.m.

Office Hours Fall 1998:

altieri@ccsu.edu

Monday 1:00 p.m. to 3:00 p.m.
Tuesday 11:00 a.m. to 12:30 p.m.
Thursday 1 1:00 a.m. to 12:30 p.m.

Page Last Updated:
October 24, 1998

Economics 200 FYE-Fall 1998
http://www.econ.ccsu.edu/Altieri/econ200.htn

I

Course Syllabus
^Office Hours
^Course Outline
► Course Policies
^Exam Dates
^Assignments in the printed Study Guide

Computer Requirements
^E-Maii Accounts
^Access to MS Word, Excel and the Internet
^ About the Computer Study Guide
jE* Computer Homework Assignements

F^Computer Study Guide Files
►^Classroom Demonstrations

r *■»

Grade Summary

http://www.econ.ccsu.edu/AUieri/Econ200/Summary.htn

Grade Summary
Second Exam

Economics 200
Fall 1998
October 24, 1998 09:07 AM

Second Exam Grades
Class

Average’

All Classes

70.22

MWF 12:00

69.08

TTH 9:30

71.32

Econ 200 Second Exam Fall 1998
12

-

45

55

65

' 75
Grade

85

95

Syllabus - G120 World Regional Geography
http://caesar.ccsu.ctstateu.edu/~harmonj/gl20/sylll20.ht

http://caesar.ccsu.ctstateu.edu/~harmonj/g120/syll120.html

World Regional Geography - G120 - Spring 1998
Dr. John E. Harmon
312-001 DiLoreto
(860) 832-2789
harmonj@ccsu.ctstateu.edu
Office Hours: TR 11-12; W 11-12,1-2
Home Page for Course

Introduction
This course is intended to make you more aware of the world outside your immediate town,
state, region and country and provide you with some tools about how to find out more about a
region of the world you might be interested in. I hope that at the end of this course you can do
the following things:
• Have a solid understanding of where the nations of the world are and the major cities
within them;
• Use an atlas and other resource materials to answer questions about places you are
unfamiliar with;
• Be conversant with some of the concepts and techniques of geography.

Course Structure
1. Lectures - there will be presentations twice a week that will combine material from the text
with additional information. These lectures will be presented in html (web) format [available
at http://caesar.ccsu.ctstateu.edu/~harmoni/ ql20/lectures.html or as Windows 95 Power
Point presentations for downloading [available at ftp://strabo.ccsu.ctstateu.edu/pub/1 for
review on the web. I recognize that this will create an incentive for you not to come to class
but the intent is for you to come to read the material, come to class, go through the
presentation with the class, participate in discussions and use the web site as review.
2. Reading - All of the required reading for the course is in the text. Geography - Realms,
Regions and Concepts. 8th edition. You must also buy Goode’s World Atlas. 19th ed.
3. Chapter Quizzes - There will be brief 5 question quizzes on most of the chapters before
we discuss them in class. This is done to ensure that you are reading right along and not
trying to cram it in before examinations; that approach will not work in this class. The
quizzes will be administered and graded in class. Dates for quizzes are marked with an * in
the course outline.
4. Location Quizzes- Knowing where things are is a basic objective in a world regional
geography course. With each chapter quiz there will be a location quiz where you will be
asked to identify the nations and major cities in the region under study. There will be no
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Syllabus - GI20 World Regional Geography

htip://caesar.ecsu.ctstateu.cdu/~harmonj/g 120/syll

makeups for chapter and location quizzes but the lowest two grades (or missing quizzes)
will be dropped when computing your final grade.
5. Extra Credit Throughout the semester there will be international events happening on
campus which I will announce. If you go and turn in a one-page description of what
happened it will eliminate up to three low grades on chapter quizzes. An internet option for
extra credit is also available.
6. Atlas Exercises - There will be three takehome exercises using your atlas.
7. Journal Readings or Travel Book - You will each choose two regions, one in the
developed world [North America, Europe, the Russian realm] and one in the developing
world [rest of the regions of the world]. Find professional geographic articles in any of the
journals listed below that deal with your region or any part of it - 5 articles for the
developed region and 5 for the developing region and finally 5 which deal with how regions
are connected (these articles need not deal with your chosen regions). The articles can
treat either the physical or human geography of the region. Prepare and turn in one-page
discussions of each article including a complete bibliographic reference. These are due the
last day of class; late journals will be penalized two grades. See http://
caesar.ccsu.ctstateu.edu/~harmoni/q12Q/sampread.htm for an example.
o Geographical Magazine
o Geographical Review
o Geographical Journal
o Geographical: the monthly magazine of the Royal Geographical Society.
o Professional Geographer
o Focus
The travel book option will be distributed within a few weeks.
8. Examinations - there will be two examinations during the course and a final examination
which will be given during examination week. All will contain multiple choice questions and
a set of questions requiring brief, written answers. A failing grade on all examinations will
result in a failing grade for the class regardless of the grades on other components.
Grading
•
•
•
•
•
•
•

Chapter quizzes.10%
Location quizzes
15%
Hour Exam 1 .... 1 5%
Hour Exam 2 .... 15%
Final examination.20%
Atlas exercises.15%
Journal readings.10%

120.h

Syllabus - G120 World Regional Geography

Date

Reading

Jan 27

Intro.

Jan 29

-

Feb 3*

-

—

Topic
| Introduction to the course and geographic concepts
i Introduction to the course and geographic concepts - first atlas exercise passed out

i

Ch. 1

Europe - core and periphery: atlas exercise due

Ch. 1

Europe - supranationalism

Feb 10

Ch.J

Regions of the European realm

Feb 12*

Ch. 2

Climate and occupance, 70 degrees E

Feb 17

Ch. 2

Regions of the Russian realm

Feb 19*

Ch. 3

The US urban system over time

Feb 24

Ch. 3

Feb 26

Ch. 3

[Feb 5

;

Intro,

http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/syli 120.ht

j

.

| New England geomorphology
; Regions of the North American realm

t

Mar 3

FIRST EXAMINATION

Mar 5*

Ch. 4

Middle America - mainland and rimland

Mar 10

Ch. 4

Regions of the Middle American realm - second atlas exercise passed out

1 Mar 12*
>i-:iMar 17

.

.*

Ch. 5

1 South America - city size distributions

-

'

Ch. 5
.

Mar 19*

Ch. 6

Regions of the South American realm - second atlas exercise due. Last day to
drop

j North Africa/SW Asia - the ecological
SPRING BREAK

Mar 21-30
j Mar 31

Ch. 6

Regions of the realm

Apr 2*

Ch. 7

Sub-saharan Africa - the Sahel

Ch. 7

Regions of the African realm

j Apr 7

trilogy

SECOND EXAMINATION

; Apr 9
j Apr 14*

Ch. 8

South Asia - historical geography - third atlas exercise passed out

1 Apr

16

Ch. 8

South Asia - the monsoon

| Apr 21

Ch. 8

Regions of the South Asian realm - third atlas exercise due

Ch. 9

China - historical geography

Apr 23*

China - policy and settlement

Apr 28

1 Ch. 9

Apr 30

Ch. 9

Japan - spatial organization

J May 5*

Ch. 10

Southeast Asia - politics and shape

j May 7

Ch. 10

Regions of the Southeast Asian realm

j May 12

Ch. 11

Regions of the Australian realm

1

i

FINAL EXAMINATION DURING EXAM WEEK

http://caesar.ccsu.ctst...harmonj/g 120/course.htm
http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/course.hi

World Regional Geography - G120
John E. Harmon, Department of Geography CCSU
Home Page - Spring 1998

Syllabus
Access to Power Point HTML Presentations
Atlas Exercise 1 - Power Point
Atlas Exercise 1 - Exercise
Atlas Exercise 1 - Makeup
Extra Credit Activities
Essay Questions - Final Examination
Travel Book Option
Atlas Exercise 2 - Middle American Jeopardy
South American Map
Atlas Exercise 3 - A Transect of India
Regional Website Lists
•
•
•
•
•
•

Websites
Websites
Websites
Websites
Websites
Websites

for
for
for
for
for
for

Europe
North America
Russia
South Asia
Southeast Asia
Geography in General

Country Website Lists Developed by Students - Fall 1997 and Spring 1998
•
•
•
•
•
•

i

~r i

Ecuador - Sonny Gamboa, Fall 1997
Sweden - Justina Traber, Spring 1998
New Zealand - Michael Golden, Fall 1997
Several Countries Paul Milana, Fall 1997
Thailand - Stephen Madison, Fall 1997
Macedonia - Meredith Gabris, Fall 1997

G120 World Regional Geography - John Harmon Spring 1998

http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/lectures, ht

Extra Credit Opportunies
As of April 1998
http://caesar.ccsu.ctstateu.edu/~harmoni/gr20/excred2.htm

HTML/Power Point Presentations
G120 - World Regional Geography
Dr. John E. Harmon, Central Connecticut State University

Introduction
http://caesar.ccsu.ctstateu.edu/~harmonj/gl20/intro/index.htm

Absolute and Relative Location (Latitude and Longitude)
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/latlong/index.htm

Europe Core and Periphery
-

http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/eurcp/index.htm

Europe - Sub-Regions
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/eurreg/index.htm

Europe -Supranationalism
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/eursnat/index.htm

Climate and Occupance - 60 deg East Longitude)
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/60deg/index.htm

US Urban System
http://caesar.ccsu.ctstateu.edu/~harmonj/gl20/usurb/index.htm

Geomorphology of New England

1
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http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/lectures, ht

http://caesar.ccsu.ctstateu.edU/~harmoni/g 120/negeom/index.htm

Middle America - Regions of the Realm
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/maregions/index.htm

Middle America - Altitudinal Zonation
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/altzon/index.htm

South America - Urbanization
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/samurb/index.htm

South America - Regions of the Realm
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/samregions/index.htm

North Africa - SW Asia - The Ecological Trilogy
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/ecotril/index.htm

North Africa - Sl/l/ Asia - Regions of the Realm
http://caesar.ccsu.ctstateu.edu/~harmoni/g 120/ecotril/i ndex.htm

The Sahel - Transition Zone

•-

http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/sahel/index.htm

Sub-Saharan Africa - Regions of the Realm
http://caesar.cesu.ctstateu.edU/~harmoni/g 120/ssub regions/index.htm

Essay Questions - Second Exam
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/essav2.htm

South Asia - the Monsoon
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/monsoon/index.htm

South Asia - Regions
http://caefar.ccsu.ct#tteu.edu/~harmoni/g 120/sasia reg/regions/index.htm

East Asia - Stages of China’s Development
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/Stages/index.htm

2 of 3

innfi/os o-nA pm
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http://caesar.ccsu.ctstateu.edU/-harmonj/g 120/lectures.ht

East Asia - Regions of China
http://caesar.ccsu.ctstateu.edu/~harmoni/el20/chregions/index.htm

Spatial Organization of Japan
http://caesar.ccsu.ctstateu.edu/~harmoni/gl20/spaorg/index.htm

Southeast Asia - Shape and Political Geography
http://caesar.ccsu.ctstateu.edu/~harmonj/g 120/shape/index.htm

Australia and New Zealand
http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/aus nz/index.htm

Site for actual Power Point presentations - files end in .ppt (Windows 95)
ftp://strabo.ccsu.ctstateu.edu/pub/

10/26/98 2:06 PM
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Course Structure

http://caesar.ccsu.ctstateu.edu/~liarmonj/gI20/intro/sld003.ht

Course Structure
• Lectures
- http: //cae sar. c c su. ct stateu. e du/-h arm onj /g 120/1 e ctures.
htrn
— ftp://strabo.ccsu.ctstateu.edu/pub/

• Reading
• Chapter Quizzes
• Location Quizzes

• Extra Credit
• Atlas Exercises
• Journal Readings or Travel Book

• Examinations
Slide 3 of 25

Atlas Exercise 1 - An Example

http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/atex 1 /index.ht

Atlas Exercise 1 - An Example
1/29/98

Click here to start
Table of Contents
Atlas Exercise 1 - An Example
Find the latitude and longitude of Maginu,
Japan to the closest minute p. 242
Find the 10 minute box (blue lines) of latitude
and longitude
PPT Slide
Measuring Latitude
PPT Slide
Calculating Latitude
Converting to Minutes and Seconds
PPT Slide
Determine Latitude bv Addition
Measuring Longitude
PPT Slide
PPT Slide
Check Your Answer

Author: CFDGEOG06

http://caesar.ccsu.ctst...-harmonj/g 120/atex 1 .htm
http://caesar.ccsu.ctstateu.edU/~harmonj/g 120/atex 1 .lit

Exercise 1: Basic Map Work and Principles of Location
All questions can be answered by creative use of your Goode’s atlas and the introductory chapter of your
text. Scale is covereed well on p. vii of the atlas. You will need a ruler and a calculator also. Mark all
answers on this sheet.
Name_

SCALE, DISTANCE AND DIRECTION
1. Which map below (in the atlas) has the largest scale?
A. Lower right hand corner of p. 159
B. p. 82
C. pp. 86-87
D. p. 221
E. they all have the same scale
2. Which has the smallest scale?_
3. How far out Woodward Ave. is the community of Birmingham, MI, from the center of Detroit? To
answer this you must find the largest scale map of Detroit in the atlas.
4. In what direction does Birmingham lie from the center of Detroit?
A. North B. Northwest C. Northeast D. South E. Southeast
5. Flying for about 3.5 hours in a small plane that cruises at 100 mph due north from New York City,
where would you land?
A. Montreal, Quebece
B. Sherbrooke, Ontario
C. Portland, Maine
D. Portland, Oregon
E. Ottowa, Ontario
ABSOLUTE AND RELATIVE LOCATION Note: Lines of latitude go east-west, measure angular
distance north and south of the equator and run from North 90 degrees to South 90 degrees. Lines of
longitude run north-south and measure angular distance from the 0 line of longitude, the Prime Meridian
runnings through Greenwich England and go from East 0 degrees to East and West 180 degrees (the same
line). In the gazeteer in the back of the atlas locations are printed in degrees and minutes (60 minutes to a
degree and 60 seconds to a minute) so the absolute location of New Britain, CT, (p. 320) in latitude and
longitude is 41.40 N and 72.45 W, or North 40 degrees 40 minutes, West 72 degrees 45 minutes. To
answer these questions you will have to interpolate to the nearest second for these locations. All these
places are in the cities section at the back of the atlas. An example is worked for you at
http://caesar.ccsu.ctstateu.edU/~haimonj/g 120/atex 1 /index.htm

6.
7.
8.

Veterans Stadium in Philadelphia
Stadion Dinamo in Moscow, Russia
Livry-Gargan, France

LATITUDE

LONGITUDE

--—-

-
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9. If you landed your private plane at Aerodrom Moron outside of Buenos Aires, Argentina, and drove into
BA at an average rate of 15 mph, how long would it take you to get to a meeting at Casa de Gobierno?
_minutes.
10. Going northwest out of Madison, WI, what is the first city of more than 50,000 people you get to?

n no

